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“FINDING YOUR PLACE IN INDUSTRY” 


tells you how to bridge the gap between your 
knowledge of fundamentals and their practical 
application in industry. This 32-page book de- 
scribes the many opportunities at Westing- 
house which are open to college graduates... 
in research, engineering, manufacturing, design, 
sales, business administration, etc. No matter 
what future career you plan, it will pay you 
to read this free book! 


READ ABOUT the Westinghouse Graduate © 
Study Training Course ... how it fits you for 
better jobs and advancement in your chosen | 
profession. Westinghouse owns and operates | 
29 major plants manufacturing electrical, elec- . 
tronic and mechanical equipment, household 
appliances, plastics, ceramics and many other » 
products. If you are interested in a future of 
extraordinary opportunity, be sure to send for 
your copy of “Finding Your Place in Industry”! 


the graduate student training, course 


q 
University Relations, Educational Department | 
Westinghouse Electric Corporation | 
Box 1017, Pittsburgh 30, Pa. | 
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TRUE ROLLING MOTION 


This basic necessity is assured by making all lines coincident 
with the tapered surfaces of the rollers, cup and cone, meet 
at a common apex on the axis of the bearing, Figure |. 
True rolling motion always has been incorporated in the 
Timken Bearing. 


2. POSITIVE ROLLER ALIGNMENT 


During the development of the Timken Bearing, as speed, 
load and accuracy requirements increased, various methods 
were used to stabilize the rollers and prevent them skewing 
in the raceways. The solution was found in establishing wide- 
area contact between the large ends of the rollers and the 
undercut rib of the cone, thus assuring constant and accurate 
roller alignment around the periphery of the raceways. The 
light areas on the ends of the rollers in Figure 2, show con- 
tact of rollers with undercut rib of cone. 


3. MULTIPLE PERFORATED CAGE 


ee se 


All the openings in the Timken Bearing cage, Figure 3, are 
stamped out in one operation by means of multiple per- 
forating dies made to extremely close precision tolerances. 
This assures exact center-to-center spacing of the rollers 
around the periphery of the raceways, so that every roller 
takes its full share of the load when the bearing is in operation. 


THE TIMKEN ROLLER BEARING COMPANY, 


IOVEMBER, 1946 


FIGURE | 


FIGURE 2 


FIGURE 3 


CANTON 6, OHIO 


New Developments 


Modulated Infra-Red 


A newcomer in the field of commu- 
nications is the invisible infra-red beam 
which was developed by the Westing- 
house Lamp Division at the request of 
the United States Navy for use on con- 
voy duty and troop landing operations. 
Although limited to line of sight trans- 
mission, the infra-red system provides 
several distinct advantages over compa- 
rable radio systems. The narrow, highly 
directive beam of the infra-red system 
not only virtually eliminates the possi- 
bility of interference by “jamming” but 
also restricts the message to the desired 
receiver. Another advantage, which re- 
sults from the inherent characteristics 
of the infra-red beam, is that only ex- 
tremely heavy fog or smoke will inter- 
rupt the transmission. 

The idea of transmitting intelligence 
on a beam of light, either visible or in- 
visible, is not entirely new although the 
details and technical data required for 
the development are. Fundamentally the 
use of a light beam for communication 
is not unlike the use of electromagnetic 
radiation; the outstanding difference be- 
ing the frequency and nature of the 
energy. In both cases the energy con- 
taining the intelligence is superimposed 
upon the relatively powerful carrier 


beam, much as the ancient couriers car- 
ried messages astride a speedy horse. In 
radio communication the powerful car- 
rier wave can be compared to the cour- 
ioe eA 

ier’s horse; in the new invisible light 


The “Talking Lamp” shown above pro- 
duces infra-red radiation by a three inch 
arc through the caesium and argon vapor. 


2 


system the role is played by the infra-red 
beam. In both cases the intelligence can 
be conveyed by varying the intensity or 
amplitude of the carrier beam at a rate 
which is in direct proportion to the fre- 
quencies of the desired intelligence. 


The “transmitter” of the new system 
is a 100 watt caesium vapor lamp used 
for its high radiation characteristic in 
the infra-red portion of the light spet- 
trum. The lamp is furnished with d.c. 
power to provide the initial or steady 
state of intensity of radiation. The voice 
frequencies from the amplifiers and mic- 
rophone are then superimposed upon 
this d.c. supply causing corresponding 
fluctuations in the intensity of the 
beam. In order to limit the transmis- 
sion to a 25 degree beam width, the 
lamp is used with a parabolic reflector 
which can be aimed in any desired di- 
rection. 

Another parabolic reflector together 
with a sensitive photo-electric cell con- 
stitute the principle elements of the 
receiver “antenna.” The remainder of 
the receiver is similar to a radio receiv- 
er which amplifies the weak incoming 
signal, separates it from the carrier, and 
produces sound energy from the audio 
signal. The receiver for the infra-red 
transmission, however, needs no demod- 
ulation system since the beam goes no 
farther than to actuate the photo-electric 
cell. 

Although it is theoretically possible 
to use an ordinary incandescent lamp 
in place of the caesium vapor lamp in 
this system, a considerable loss of fidel- 
ity will result. In order to maintain 
good fidelity, it is necessary that the 
rate of intensity change of the lamp 
vary over the audio frequency range of 
200 to 3,000 cycles per second. In this 
characteristic the caesium vapor lamp 
reaches a peak efficiency of 100 per 
cent; whereas by contrast, the incandes- 
cent light has a maximum efficiency of 
.1 per cent. 

Perhaps other light sources, either 
visible or invisible, may prove to be 
mote efficient or less expensive. Cer- 
tainly, there is considerable room for 
development. Although designed and 
particularly adaptable for the use of 
the Navy, other applications will un- 
doubtedly be found. Possibly the most 
obvious use for such a system would 
be for communicating with a disaster 
area in which the telephone lines were 
down and bad atmospheric conditions 
prevailed. 


by George Foster and 
Jerry Mathews 
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Night Aerial Photography 


During the war the repeating flag 
tube played an important role in a 
taking of aerial photographs at nig 
and is now being developed for peacs 
time use in airway and waterway beg 
cons. | 

Shown in the accompanying pictua 
in comparison to a regular photo-flas 
bulb, the repeating flash tube employ 
the same principle of power in mad 
that is used by radar to develop ej 
tremely high instantaneous power 
Powered and controlled by special ele 
tronic equipment, the flash tube deve 
ops light by periodic discharges of elel 
tricity through an atmosphere of ine} 
gas inside the tube. By this system th 
instantaneous intensity of the illuminir 
tion is so great that aerial photography 
can be made at night up to a distanw 
of two miles without the necessity + 
resorting to a power supply whose phyg 
cal dimensions would be prohibitive } 
it were to provide this peak powy 


continuously. 
(Continued on Page 26) 


Comparison between “Peanut” photoflat 


bulb and the new repeating aerial fla 
tube. 
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OUR COVER 

The atom bomb exploding. In left foreground is the cruiser “Salt 
Lake City.” Jap battleship ‘““Nagato” is is seen in right foreground. 
Joint Army-Navy task force photograph. 


FRONTISPIECE 

Thousands of clay pancakes are created from liquid clay by great 
battery of filter presses which squeeze out excess water and leaves 
remaining solids adhering to the special canvas filter. 
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far between nations always realizes 
griod of the most intense competi- 
} Competition, limited not only to 
attlefields, but existing also in the 
rch_ laboratories and production 
of those countries involved. Dur- 
ithe recent conflict it was compul- 
to speed up research along the 
of electronic devices if we were 
erge victorious. Toward this end, 
was established at Massachusetts 
tute of Technology, a special re- 
ath section titled the “Radiation Lab- 
| bry.” The list of their contributions 
ing, but a major portion of the list 
ndes radio aids to navigation, and 
on this portion is a system of navi- 
mpn called “Loran.” The word is a 
raction of the longer phrase—Long 
ge Navigation. There existed, at the 
Loran was proposed, an urgent 
for such a system of navigation. 
hods of obtaining plane position 
b slow in the case of celestial navi- 
bn, and impractical in radio navi- 
bn where secrecy had to be main- 
ed. 
the summer of 1940, Loran was 
an idea, but by spring of 1941 a 
p of scientists in Radiation Labora- 
, headed by Dr. J. A. Pierce of 
vard, were on the trail of a prac- 
& solution. By September, 1941, their 
Mniques were perfected, and work 
Min on a system to cover the North 
ntic. In October of 1942, this sys- 
of four stations was completed, and 
an immediate success. The Navy 
ertook the training of operators, and 
first Lo1an receivers were installed 
avy craft. Advancement was swift. 
the close of the war Loran could 
t a coverage of 50,000,000 square 
s, with at least 30,000 aircraft em- 
ing Loran receivers. To date the 
stry, with its 70 stations, represents 
investment of $100,000,000. Further, 
expected that a network of only 
Stations could cover all traveled 
s of the world. 


During the war the most expedient 
ns were used to get the equipment 
operation. The station on Okinawa, 
to bomb Japan, was up and oper- 
g before the island was completely 
bn. Our research continued in like 
ner, end by the close of the war a 
and better technique had made for 
ter accuracy and coverage. As an 
lication of the success of Loran, let 
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By John M. Anderson 


it suffice to say that the British have 
adopted it in preference to their sys- 
tem (GEE); which operates on the 
same principles, but higher in frequency. 
At a conference in Dublin last March 
of this year, plans for international co- 
operation toward Loran _ installations 
were discussed. 


General Theory 


The Loran system of navigation pro- 
vides the operator of a Loran receiver 
with a method of obtaining a “fix” of 
position within the service area of the 
Loran transmitter. Loran receivers find 
their greatest use aboard ships and 
heavy aircraft, but can be operated on 
any conveyance that will afford them 
the necessary power. Special maps show- 
ing Loran transmitters and service areas 
are necessary to interpret the results of 
the receiver indications and to locate 
position. Because the Loran signals can 
be interpreted accurately and_ rapidly, 
they are particularly applicable to mod- 
ern aircraft. 

The ground transmitting apparatus 
consists of a master and slave station 
separated by a distance of up to 500 
miles. The master station is responsible 
for the transmission of 40 microsecond 
pulses separated each by 40,000 micro- 
seconds. Result is a pulse repetition rate 
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(PRR), in pulses per second, of ap- 
proximately 25. The carrier frequency 
in use at present is in the band, 1700 
to 2000 K CS. When these pulses are 
received at the slave station they trig- 
ger the slave transmitter to produce 
similar pulses, delayed from the master 
station by a certain known time dif- 
ference. The Loran receiver picks up 
both signals and measures the time dif- 
ference of arrival. Loran lines of posi- 
tion on the map indicate lines of con- 
stant time difference, and it is only 
necessary then to locate the line on the 
map that corresponds to the difference 
read. The operator knows that his plane 
or ship is somewhere along that line. 
The receiver is then adjusted to receive 
and measure the time difference between 
another set of Lorain stations, and the 
line corresponding to this difference is 
found on the map. The intersection of 
these two lines on the map indicates the 
position of the plane with respect to the 
ground. 


A picture of the relative time differ- 
ence and delays is shown in Fig. (1). 
The link between the master and slave 
station introduces a small delay. This 
added to the coding delay and_ delib- 
erate delay of one-half the recurrence 
interval determines the absolute delay 
of the slave station in relaying the pulse 
of the master. The plane receiver delays 
the master pulse by one-half the recur- 
rence interval after its arrival, and the 
time difference between these two pulses 
is then measured on the scope of the 
receiver. 

A Loran line of position is the focus 
of all points where the difference be- 
tween the distances to the master and 
slave remain constant. By definition 
the lines are then hyperbolas, with mas- 
ter and slave as focal points. If we 
choose a point with a certain delay 
equi-distant from the two transmitters 
as a reference point, the indicated time 
differences will increase as we approach 
the master station and decrease toward 
the slave. At the master and slave the 
hyperbola degenerates into a_ straight 
line of maximum delay, and one of min- 
imum delay. At the point equi-distant 
from the two stations the indicated dif- 
ference is equal to the transit time delay 
plus the coding delay. 

In the propagation of the Loran sig- 
nals the ground wave is of prime im- 
portance, but the first reflection of. the 
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sky waves from the “E” layer is also 
used. All reflections from the “F”’ layer, 
and more than one from the “E”’ layer, 
are not used because of their ambiguity 
and inaccuracy. Use of the sky wave 
has enabled larger coverage at night 
with little reduction in accuracy of 
positioning. The ground wave and vari- 
ous reflections of the sky waves can be 
distinguished on the scope of the re- 
ceiver. 

Location of Loran transmitters is 
well chosen to service the area neces- 
sary. The ideal grid of Loran lines is 
one where all lines are perpendicular. 
Locating the base lines of the sets of 
stations at an angle to one another will 
help produce this effect over the impor- 
tant portions of the area. Most existing 
stations are along shorelines, and on 
islands, to utilize the fact that ground 
wave over water travels further. Cur- 
rent transmitters give a ground range 
over water of about 700 miles in the 
daytime, while over land the range is 
cut to from 150 to 250 miles. At night 
the reflection from the “E”’ layer in- 
creases reliable range to 1400 miles. 
However, the use of new lower fre- 
quency networks is expected to give 
1000 miles coverage over both land and 
water — at day or nighttime. 


The Loran Receiver 


The receiver currently in use by the 
Army and Navy is designated by the 
symbols R65/APN-9. It is complete 
within one unit, and needs only exter- 
nal connections to antenna and power. 
With regards to functions within the 
receiver, it can be divided into four 
main sections. These are: 


(1) Radio Receiver. 

Receives, amplifies, and de- 
tects signals from the Loran 
transmitter, and produces pulses 
for viewing on the cathode ray 
screen. 


Cathode Ray Tube 

Displays the various pulses 
and time reference for direct 
measurement of time difference. 
The cathode ray tube is accom- 
panied by circuits responsible for 
sweep and time marking. 


(2) 


Timer 

Provides a time standard with 
which to synchronize the receiver 
with the Loran transmitter and 
produces time reference markers 
on the screen to read time dif- 
ference. 


(3) 


(4) Power Supply 

Provides necessary voltages for 
operation of above sections. Re- 
quires alternating current volt- 


age at 115 volts, 400 — 2400 


cycles. 


When the two Loran signals from 
the master and slave transmitters arrive 
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at the receiver they could be shown as 


follows: 
eee 
| i : SLAVE i 
Singling out pulses A and B, we can 


show them after they have passed 
through the radio receiver as: 


MASTER 


The time L/2 is one-half the pulse 
recurrence interval (L), and the time 
(T) is the difference time that the re- 
ceiver indicator is to measure. 

The radio receiver is designed to 
operate on any one of four pre-set chan- 
nels within the 1700 to 2000 KC band. 
One stage of R.F. amplification is fol- 
lowed by converter and three I.F. am- 
plifiers. Very little audio amplification 
is employed to eliminate the possibility 
of distorting the pulse. After the pulses 
A and B have passed through the radio 
receiver they are applied directly to the 
vertical deflecting plates of the cathode 
ray tube. This is shown in Fig. (3). 

The basis of time measurement in 
the receiver is the timer circuit. A 100 


ee 
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KC crystal oscillator, of stable design, 
is followed by a series of pulse count- 
ing circuits and blocking oscillators, 
until the output of the timer is a series 
of pulses that have a recurrence inter- 
val equal to L/2. To adjust for slight 
rate differences in the transmitted pulses 
from the timer, a small variable capaci- 
tance across the 100 KC crystal varies 
its frequency over narrow limits. The 


result is the prevention of the receive 
pulses from drifting on the screen ¢ 
the scope. el 

The output pulses from the time 
find two uses. The first is in the coy 
trol of the sweep voltages applied 
the horizontal plates. As seen in t 
Fig. (3), the sweep voltages are 
arranged that two traces appear on th 
screen; each trace requiring a time ¢ 
completion equal to L/2. The secon 
use of the output of the timer is in th 
control of multivibrator and delay pul 
circuits. These circuits in turn produe 
sharp pulses (F) as shown, that ca 
be varied in time difference one froy 
the other. 


With proper manipulation of the cox 
trols the two sets of pulses, received a 
(F), are stopped on the lower trace A 
(F) varied until the two appear as : 
the figure. All the operations up to no} 
are conducted with the receiver cont 
tions as in Fig. (3), but in the ne 
step of the operation a different int 
val connection causes the pulses (F) | 
be used as sweep voltages. Since th; 
we pulses BG and F) were maé 

o “line up,” the (F) pulses will not 
eee the vicinity of the received pulses 


The delay circuit producing (i 
pulses is now carefully adjusted um 
the two received pulses line up ow 
above the other. It is insured at tH 
point that the time difference betwei 
the (F) pulses and the received puls} 
is the same within five microsecone 
To reduce the possible error to ov 
microsecond, the voltage which was caw 
ing trace separation is removed, and t 
two traces coincide. The leading edg 
of the received pulses are superimpose 
As previously stated, at this point f 
pulses (F) are exactly separated by t 
same time difference that the receiv 
pulses were, and there is no longer net 
for the received pulses. The radio -} 
ceiver is consequently disconnected. 

In the next and final step of oper 
tion the pulses (F) are displayed on #! 
screen along with standard pulses fra’ 
the timer and the time difference ret 
directly. It is possible to obtain a ser? 
of standard pulses from the varice 
stages of the timer separated by -~ 
50, 100, or 1000 microseconds. Tih 
makes possible readings of down to cf 
microsecond, with proper interpolatic 
An example of an actual reading woul 
lie in the order of four figures, suf 
as — 7263 microseconds. | 
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The Loran Transmitter | 


The only requirement of the Low! 
transmitting installation is to provi 
accurately spaced pulses of short dull 
tion (40 microseconds), at carrier ff 
quencies of from 1700 KC to 2000 Ni 
This it does with such accuracy, tif 
the accumulated error over a period) 

(Continued on Page 22) | 
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ial world, so competitive and so 
with opportunity for young engi- 
I see the men who are able to 
mess themselves in clear, forceful 
Wish forging ahead of their engi- 
Sing associates who have not been 
thed to write and speak effectively. 
4H my opinion, recognition of this 
is critical to young engineers pre- 
g themselves to enter this business 
#a of reports, letters, meetings and 
phoning in which there is never 
gh time. Non-engineers are no 
er impressed by “‘engineeringese.” 
y must have it written or spoken in 
English — clear and straight to 
point. 

Bake reports! It might almost be 
that modern industry is run by 
n. At least it is certain that the 
#neer had better be able to prepare 
brts, and in wide variety. He will 
Mreporting continuously on the job 
completed, on the way he estimates 
Ho the next job, and then he will 
§ forward into creative engineering 


Wnendations for new projects which 
to further the success of his com- 
#y and himself. 


Reports Essential 


ndustry relies upon reports, in the 
41, where the simpler forms of labor 
material are involved; and they be- 
e progressively more vital to the 
cess of the business, until they are 
lly relied upon by management in 
Amulating the very financial and op- 
ting policies of the firm. It is, there- 
e, far more than desirable; it is 
sntial, that all members of the super- 
ng staff on an organization be adept 
Kreport writing. I can give assurance 
t the younger supervisors in a com- 
} ry very soon become known by the 
jorts they prepare and send “‘up- 
irs.” In my experience, this includes 
srineers particularly. 

As an example of the necessity for 
‘ying upon well written reports, the 
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nvlish for Bavineers . 


By BR. A. Gantt 


Vice President International Telephone and 


Telegraph Company 


company which I serve is adequate. The 
International Telephone and Telegraph 
Corporation controls and manages sub- 
sidiary and associated companies con- 
ducting telephone, telegraph, cable, and 
radio manufacturing and operating serv- 
ices throughout the world. To our head- 
quarters in New York City come the 
reports from the engineering, financial 
and operating executives of the subsidi- 
aries in all parts of the world. Here 
these reports are analyzed, classified and 
compiled into the general reports which 
furnish the information by which the 
executives of the Corporation determine 


| 

Disraeli once said: “The art of con- 
| versation consists of two fine quali- 
ties. You must originate and you 
must sympathize. You must posses, 
at the same time, the habit of 
| communicating and the habit of 
| listening. The union of the two is 
rather irresistible.” 


their financial and operating policies and 
approve, alter, or reject engineering 
plans. 

By each of these reports men are 
judged. They are judged by the efficacy 
of the operations reported. ‘They are 
judged also by the manner in which the 
reports are written. Many of these men 
are known best to the high executives 
of the corporation in New York by 
what they put on paper. Some of them 
are known only by their business writ- 
ing. 

In the I. T. & T. system and in all 
of industry there, of course, has never 
been a time when engineering reports 
and plans were more important than 
now when we are all reconverting, re- 
constructing and readapting after six 
years of world war. The next ten years 
will depend heavily upon engineers — 
engineers with ideas and the knack of 
selling them with the gift of “gab” in 
writing or by mouth. Already, since the 
end of the war, I know of an engineer- 


ing reputation which has been very 
favorably born and several which have 
been greatly enhanced by reports giving 
clever engineering approaches to  cer- 
tain of our post-war opportunities. 


In discussing reports, particularly en- 
gineering reports, I speak from experi- 
ence. In 35 years in the engineering 
and operating side of business I have 
spent much of my time in the prepa- 
ration of reports or in the study of re- 
ports brought to my attention, and I 
feel urged to offer to the student engi- 
neer some hints to what industry is 
going to expect of him in this line. 


Techniques of Good Reports 


To begin with, one must never de- 
pend upon information, either in one’s 
head or elsewhere, which could be chal- 
lenged on fundamental knowledge of 
the subject. A serious situation often 
arises when a supervisor assigns the 
writing of a report to a subordinate 
who is not qualified for the task. The 
supervisor may forward to higher ex- 
ecutives the substance of such a report, 
thus assuming responsibility for it, later 
to find that he has been guilty of sub- 
mitting worthless, faulty or incomplete 
information. Such things are costly to 
building careers! 


The engineer must have the ability 
to express himself so clearly that mate- 
rial he prepares may be forwarded to 
the big boss who may be a financier or 
a lawyer, or a graduate of the university 
of hard knocks. He must provide, in a 
quickly assimilable style, the precise in- 
formation the management wants. And 
how does he always contrive to know 
what this is? He makes certain before 
he sets down a word, exactly to what 

use his report is to be put. 

Before a word is written on the final 
draft of a report, its effectiveness will 
have been determined by the plan of 
arrangement of the ideas. The purpose 
of the report should be stated in the 
opening paragraph, along with a ref- 
erence to the findings. There is no time 
in business today to unravel written 
mysteries. Get to the point! The sup- 

(Continued on Page 14) 


The History Behind Six Engineering 


Ed Bly 
Bob Johnson 
Charles Straus 


1.A.S. 

The student branch of the Institute 
of the Aeronautical Sciences was formed 
during the late months of 1945, and 
since then regular monthly meetings 
have been held the first Wednesday eve- 
ning of each month. On January 3 the 
first organization meeting of the year 
was held at which time the following 
officers were elected: 


Chairman — Leland C. Schubert. 
Vice Chairman — Allen I. Ormsbee. 


Sec.- Treasurer—Donald Swanson. 


Prof. Robert W. McCloy, formerly 
faculty advisor of the student branch 
at the University of Kansas, was ap- 
pointed honorary chairman. 

Many interesting programs were pre- 
sented to members of the student branch 
during the spring semester. Two films, 
“Construction of the Light Airplane” 
and “Lightning P-38,” were shown at 
the organizational meeting. Prof. H. S. 
Stillwell, head of the Aeronautical En- 
gineering Department, spoke on ‘“Aero- 
nautical Engineering at the University 
of Illinois” at the second meeting. 

On March 20 a combined technical 
and ‘business meeting attended by 250 
members and guests was held in the 
Electrical Engineering Laboratory with 
Mr. Robert Beckman representing the 
Allison Division, General Motors Cor- 
poration, as the main speaker. Mr. 
Beckman demonstrated the earliest the- 
ories of jet propulsion by using colored 
slides and models of cars and airplanes 
propelled by escaping carbon dioxide 
from small cylinders. His talk was con- 
cluded with a discussicn of recent de- 
velopments in jet engines. 

Professor McCloy addressed the 
fourth meeting telling of his trip to 
Cleveland, Ohio, and visit to the Air- 
craft Engine Research Laboratories‘ of 
the National Advisory Committee for 
Aeronautics. He explained in detail 
and illustrated by drawings the prob- 


lems being investigated at that time by 


N.A.C.A. His talk was preceded by a 
film entitled “Smoke Streams,” illus- 
trating the two-dimensional flow of air 
about an airfoil at different angles of 
attack. 

Dr. Paul V. Faragher, representing 
the Aluminum Company of America, 
spoke on “Recent Developments in 
High-Strength Aluminum Alloys” at a 
joint meeting with the Mineral Indus- 
tries Society held in 318 »Engineering 
Hall, May 1. 
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Societies 


Bob Eisberg 
Bill Morgan 
John Harrington 


Because of the large number of Aero- 
nautical Engineering students attending 
summer school, it was decided to hold 
regular meetings during this term. At 
the first meeting of the term held in 
Gregory Hall, the following officers 
were elected: 


Chairman — George Zanotti. 
Vice Chairman — Norman Maxwell. 
Sec.-Treasurer—Vernon Netherton. 


The business meeting was followed 
by the showing of three colored pic- 
tures featuring Bell Aircraft, two illus- 
trating the Bell Helicopter and the 
other, the Bell jet-propelled P-59. 


Dr. L. A. Bryan, director of the Ili- 
nois Institute of Aeronautics, spoke to 
the student branch on July 10 describ- 
ing the functions of his organization 
and its relationship to Aeronautical En- 
gineering students. 


At a joint meeting sponsored by 
A.S.M.E., Institute of Aeronautics, the 
Graduate School, and the I.A.S., pre- 
sented Mr. Kronfeld with a talk en- 
titled “Gliding and Soaring — The Ro- 
mance of Motorless Flight.” The stu- 
dent branch, decided to organize a glider 
club with Professor Stillwell acting as 


Institute of Aeronautical Sciences 


advisor. The first aim of the club is ¢ 
construct a primary trainer glider an 
then to continue to the more advance 
designs. 

Allen I. Ormsbee, recipient of th 
Student Branch Scholastic Award, ad 
dressed the meeting held September 1] 
reporting on ““The Jet Propeller at th 
University of Illinois.” Professor Krsy 
obloci was introduced to the student 
branch at this time and commented 
the subject being discussed. 

The fall program of the I.A.S. 
now progressing with the following hay- 
ing been elected to office: 


Chairman — Vernon Netherton. 
Vice Chairman — Donald Swanson. , 
Secretary- Treasurer—Charles Kelber 


The student branch of the Institut 
of the Aeronautical Sciences here at th 
University is formed for the purpose o 
advancement and _ dissemination 04 
knowledge of the theory and practice 
of the aeronautical sciences, the proviy 
sion to the students of the opportunity 
to become acquainted with the person) 
nel and activities of the national organih 
zation of JI.A.S. and the encouraging 
of professional consciousness and fellow 
ship. 


A.S.A.E. 
The University of Illinois’ studeni 
branch of the American Society o 


Agricultural Engineers, inactive sinc 
1942, is reorganizing this fall. Thi 
present officers, Allen Thompson, presi! 
dent; Leo Stoeber, vice president; Now 
man Slack, treasurer, and Mrs. Barbar 


(Continued on Page 28) 
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Programs in . 


dustry has an ever increasing de- 
for skilled men while the supply 
creasing. Management is confront- 
ith a problem of great scope and 
Mrtance. Since fewer people will be 
table to do the work, mechaniza- 
is the keynote and the conversion 
atch processing to continuous proc- 
g is under way. 

the Chemical Engineer has an im- 
nt part to play in industry’s recon- 
don. Projects dropped because of the 


rs of chemists, industry is fac- 
“1g a critical shortage of men able 
2) solve technical problems of | 
conversion. Nonetheless, liberal- 
wing the education of “men of | 
jience” is deemed a necessary | 
art of every college man’s educa- | 
ion. Here are plans for a five-year 
Sourse in Chemical Engineering 
‘yhich shows this trend. 


must be started again and. prob- 
@ arising from the war must also 
Solved. 

he function of a Chemical Engi- 
may be design, control, adminis- 
ion, or research. Design is an impor- 
part of any plant since it is this 
Sor which makes the production of a 
Gluct possible. A recent example of 
Mineering design concerns the atomic 
hb project. The design and operation 
he diffusion unit for isotopic separa- 
at Oak Ridge was one of the con- 
‘ling factors in the making of the 
nic bomb. 

ontrol is also an important factor. 
le diffusion unit for the isotopic sepa- 
‘on of uranium is worthless without 
jd control. The production of gaso- 
must be closely controlled in order 
side streams will not pile up or 
jt expensive refluxing is not carried 
| for the purpose of making the proc- 
| continuous. In fact, every process 
Ja greater or lesser degree must be 
itrolled. 

Many Chemical Engineers work in 
' administrative positions of plant 
servisors, foremen of technical de- 
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by Ralph Hoeckelman 


partments, and teachers. Administrative 
positions are in general the highest paid 
jobs in the profession. 

Theoretical research workers examine 
the basic ideas of the science. The study 
of film coefficients, streamline flow, and 
different types of packing for columns 
are examples of topics studied. Research 
workers in industry generally study 
topics directly related to that industry. 
Industrial research and development in- 
cludes investigation of better raw ma- 
terials, possible use of cheaper materials, 
improvement in the product with new 
uses and a broader market, less spoilage, 
manufacture of by-products from waste, 
improved packaging, better design, or 
an entirely new product. 

The percentage distribution of Chem- 
ical Engineers by occupational status is 
as follows: 


TSS Cath fy eee la eee ee Heh 
Production: 2. --.2. 2 ee PAH 
Developments es: WS, Ih 


Analysis and Testing ............ 
Administration Technical .... 27.2 
Teaching Secondary Schools 
Teaching College or 
University 
Research in Basic Science........ 


Research, Industrial 25-58. 11.9 
iicchnicalesenvices = 6.2 
PAUIICVE) exams eo onieoe n! Muka: 12.8 
GS A Pes er eee 100.0 
Administration, production, develop- 
ment, and industrial research account 


for 75.9 per cent of the engineers. Em- 
ployers of these engineers for the year 


1943 are listed below. 
1941 


1941 and 
Source of Employment 
Public Authorities 


Federal Government ...... 3.2 4.9 
State, County, and 


1943 


DVEGONCI DAN baseirisase khan 5 
(OQvdorsie Vulpes ee Oem) 
Subtotal Public 

PEO les a eee 6.6 7.4 


Non-public 


Educational Institutions 2.4 1.5 
Manufacturing 

1 ENGL Tale, Ge abet > cl Sor” 

AR osetnilcie cia am oe ge yo We 

Paper, Allied Products... 4.9 4.4 


Chemical Enomeering 


Paints, Varnishes, Colors 5.4 4.2 
Miscellaneous Chemical 


Dadustiiestee 2 se2 eo 30983255 
Petroleum and Coal 

PYOOMCtS 7 ee eee eee Le et 
Rubbers Products 1.2 4.1 4:5 
Other Manufacturing ....14.3 15.6 
pubtoraleVito? =. aes 82.0 82.9 
Other Private 

Oreanizavons ae 4.7 4.3 
Other Non-public ............ 43 3.8 


Subtotal, Non-public ....93.4 92.5 
Retired, Unemployed, or 
Directs Rewer ee == (iil 


‘OMAR GL sas 100.0 100.0 


The shortage of skilled manpower is 
felt by all the chemical industries. It 
is likely to be three to five years before 
the normal flow of college graduates 
can be expected. There are reasons for 
such a gloomy outlook. Technical train- 
ing is suffering more than any other 
division of university work. Students 
seeking complete scientific training are 
pushed aside by the mountainous growth 
of students available for non-technical 
training but not qualified for engineer- 
ing curricula. Then, too, facilities have 


Separation of potassium perchlorate from 
mother liquor occurs by use of crystal- 
izer overhead and Tolhurst Centrifugal 
in foreground. 
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been depleted by war projects, some of 
which have not been entirely eliminated. 
Many educators have found permanent 
interest in wartime projects. 

Discussions of the best and quickest 
way to produce technically trained men 
are heard everywhere. The trend in 
eastern schools at present is toward lib- 
eralization of engineering curricula and 
the lengthening of the curricula to 10 
semesters of undergraduate work. A 
noted proponent of liberal education, 
Mark Van Doran, says, ‘““The medium 
of liberal education is that portion of 
the past which is always present. It 
consists of the liberal arts, literary and 
mathematical, because they control 
thinking whenever thinking is done.” 
He goes on to say, “If this is true, the 
curriculum for any college may be sim- 
ply described. The four years of every 
student will be devoted to two _ prin- 
cipal and simultaneous activities: learn- 
ing the arts of investigation, discovery, 
criticism, and communication, and 
achieving at first hand an acquaintance 
with the original books, the unkillable 
classics, in which these miracles have 
happened.” 

Some educators believe that the ‘“un- 
killable classics’ of the ancient world, 
Latin, Greek, and the ideas of philo- 
sophers of all ages are indispensible to 
modern education. The study of human- 
ities, languages, social ideas, and_his- 
tory is a necessity. Education should be 
purely theoretical according to their 
concept of the truly educated person, 
involving only a training of the intel- 
lect, but leaving the individual helpless 
from a mechanical point of view. 

Many prominent men and educators 
during the war adopted the idea that 
education should be undertaken only as 
a benefit to mankind. The difference 
between civilization and barbarism is a 
measure of education. The ability to 
cooperate with one another in bettering 
the world as a place within which to 
live is the ultimate goal. This is gen- 
erally interpreted to mean that the per- 
fection of mechanical devices to shorten 
the individual’s working hours, and co- 
operation with other people engaged in 
the same work, is the major concern. 

With this postulate in mind, Chrysler 
Corporation, working with midwestern 
universities, organized a technical train- 
ing program for teachers with Ford 
Motor Company following the exam- 
ple. Some high schools, technical schools, 
and universities have organized pro- 
grams of “learn by doing” in conjunc- 
tion with industry. In these programs, 
the student spends half of his time in 
the shop and the other half in the 
classroom learning the theory of shop 
practice. This program leaves the indi- 
vidual bare of purely intellectual ideas, 
history, sociology, and languages. 

The Department of Chemical Engi- 
neering, recognizing that the student 
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must be trained to know and. appreciate 
the industrial perspective, has altered 
the curriculum to include subjects to 
better prepare the student for an indus- 
trial position. Furthermore, the depart- 
ment recognized that an engineer is pri- 
marily a citizen and human being. With 
this fact in mind, humanities were intro- 
duced into the schedule to broaden the 
scope of learning and make the engineer 
a well balanced, educated citizen. 

The Chemical Engineer must work 
with energy and material balances, phys- 
ical and chemical laws, rates of reac- 
tion, and thermodynamics. A thorough 
understanding of thermodynamics and 
kinetics thus is essential in studying 
their application to such unit operations 
as the handling of liquids and _ gases, 
the transfer of heat, the absorption of 
gases, extraction, drying, and evapora- 
tion. The student is required to solve 
economic problems similar to those en- 
countered in industry. To do the job 
requires an integration of the funda- 
mental laws of chemistry, physics, and 
mathematics, together with a knowledge 
of mechanical and electrical engineer- 
ing, engineering drawing, and some abil- 
ity to absorb technical information from 
articles printed in foreign languages. 

The study of all the laws of engineer- 
ing and humanities needed by the tech- 
nical industrial worker in a four year 
curriculum can be done only by a su- 
perior student who has had a superior 
education in high school. Therefore, an 
optional five year curriculum in Chem- 
ical Engineering is being offered. How- 


ever, to facilitate the training of ve 
erans who might have acquired sufficie 
knowledge and aptitude, a four yea 
course is still offered. It is estimate} 
that perhaps half of the entering fres 
men will be eligible to start this curric 
lum and not more than one-third 
those who finish will complete the wor' 
in four years. 


REVISED FOUR-YEAR CURRICULUM wy 
CHEMICAL ENGINEERING 


(For the Degree of Bachelor of Science in 
Chemical Engineering) | 


FIRST YEAR | 
Hou» 
Chem. 8a—TInorganic and Qualitative Analysis | 
Math. 10a—Freshman Mathematics 
German, French, or Russian \ 
Rhet. 1—Rhetoric and Composition 
Physical Education 

Military Science (for Men) 


First Semester 


Total 
Second Semester Hou) 
Chem. 8b—Inorganic Chemistry and 
Qualitative Analysis ; | 
Math. 10b—Freshman Mathematics } 
German, French, or Russian i 
Rhet. 2—Rhetoric and Composition tl 
Hygiene 
Physical Education | 
Military Science (for Men) | 
Total 
SECOND YEAR 
First Semester How 


Chem. 24—Quantitative Analysis 
Math. 8a—Differential Calculus 
Physics la—General Physics 
Physics 3a—Physics Laboratory 
G.E.D. 6—Elements of Drawing 
Physical Education 

Military Science (for Men) 


Total 
(Continued on Page 20) 


One section of the distillation building showing the chlorobenzene stills. | 
Duplicate pumps assure continuous operation. | 
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aturing Faculty... 


by Francis Green and Ed Witort 


DR. L. F. AUDRIETH 


r. Audrieth was born in Vienna, 
tria, coming to this country with 
parents at the age of two. He was 
@iuated from Colgate University with 
i Degree of Bachelor of Science. His 
@iuate studies were carried out at 
Minell University where he received 
i} Doctrate degree in 1926, majoring 
ilnorganic Chemistry. He spent the 
Howing two years at Cornell as a 
-doctorate fellow, continuing his re- 
ches in nitrogen chemistry under 
w) late Prof. A. W. Browne. He has 
B. a member of the faculty of the 
Martment of Chemistry of the Uni- 
Mity of Illinois since 1928. This pe- 
ml of academic activity at Illinois has 
Gh interrupted on two occasions, first, 
91931-32, when he was awarded a 
Mtional Research Fellowship to con- 


ab 


DR. L. F. AUDRIETH 


ue his studies on non-aqueous solvents 
media for chemical reactions with 
famed Prof. Paul Walden, then 
ector of the Chemisches Institute of 
> University of Rostock, and more re- 
tly, when called to active duty as a 
erve officer with the Ordnance De- 
rtment of the U. S. Army. Prior to 
military service, Dr. Audrieth served 
an official investigator with Division 
of the N.D-.R.C. 
Dr. Audrieth was called to fulfill 
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his obligations as a reserve officer in 
September, 1942, and assigned to the 
Ordnance Department's Ammunition 
Research and Development center at 
Picatinny Arsenal where he served as 
military chief of the Research Division. 
His activities included both administra- 
tive and over-all research direction of 
a large group of chemists, physicists, 
and plastics engineers engaged in devel- 
oping and evaluating such explosive’s 
components of ammunition as artillery 
and rocket powders, high explosives, 
primers, detonators, pyrotechnic items, 
as well as plastics, adhesives, and coat- 
ings employed in ammunition. In July, 
1945, he was reassigned for duty with 
the University Training Command, the 
G.I. University in Florence, Italy, 
where he served as instructor in Chem- 
istry and head of the Department of 
Physical Sciences. He returned to the 
United States in January, 1946, to re- 
sume his civilian academic position as 
associate professor of chemistry at the 
University of Illinois. 

Dr. Audrieth is one of the founders 
of Inorganic Syntheses and at present, 
editor-in-chief of the editorial board. 
He was national editor of the Register 
of Phi Lambda Upsilon from 1938 
until 1942, when he resigned to enter 
the military service. He was recently 
elected national vice president. He is 
a contributor to the forthcoming edition 
of the Encyclopaedia Britannica. At 
present he is in charge of a group of 
scientists doing research work on_ jet 
propulsion fuels. 

Dr. Audrieth has long been a lover of 
good music, having played the violin in 
the college orchestra. He also composed 
the music for the official Army Ord- 
nance Department song, “Ordnance 
Cannon March.” He. Prof. G. L. Clark 
and Prof. Kubitz are planning to or- 
ganize a string quartet as a hobby. His 
other hobbies are golf and fishing. 

Dr. Audrieth is a member of the 
American Chemical Society, the Illinois 
Academy of Sciences, the Army Ord- 
nance Association, Sigma Nu, Alpha 
Chi Sigma, Phi Lambda Upsilon, Sigma 
Xi, Phi Beta Kappa, Phi Kappa Phi, 
Sigma Gamma Epsilon, and Phi Mu 


Alpha. 


Electric Drill Versatile 
An electric drill also can be used to 
churn butter, sand wood and metal, 
wind small springs or twist wire. 


PROFESSOR A. I. ANDREWS 


One of the most notable members of 
the University of Illinois faculty is 
Prof. A. I. Andrews, head of the De- 
partment of Ceramic Engineering. 
Though it would be impossible to de- 
termine the exact debt which modern 
society owes to Professor Andrews for 
his voluminous work in the ceramic in- 
dustry, it is certain that his research, 
his work as expert consultant with gov- 
ernmental and industrial activities in 
the ceramics field, and his many publi- 
cations covering aspects of this field 
have contributed a great deal to the 


PROF. A. I. ANDREWS 


ceramic industry and so, indirectly, to 
many other fields. 

Professor Andrews hails from Osh- 
kosh, Wisconsin. He entered the Uni- 
versity of Wisconsin in 1915. His edu- 
cation was interrupted for a year while 
he served in the U. S. Naval Reserve 
Force as an ensign. He reentered the 
U. of Wisconsin in 1919 and went on to 
receive his B.S. and M.S. in Chemistry. 
A short time later he entered Ohio State 
University where he became interested 
in Ceramic Engineering. It was at this 
university that he received his Ph.D. 
After a year as professor of Ceramic 
Engineering at Alfred University, an 
important ceramic school located in 
New York, he came to the University 
of Illinois and served on the faculty as 
assistant professor, associate professor, 
and professor of Ceramic Engineering 
and is now the head of the Department 
of Ceramic Engineering of the Uni- 
versity. 

Professor Andrews has spent his sum- 
mer months as special research consult- 

(Continued on Page 26) 
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(ampus Contemporaries... 


by Ruth Bone and Jim Leeming 


BOB SCHLEHUBER 


One of the many Peoria representa- 
tives on the University of Illinois cam- 
pus is 23-year-old Bob Schlehuber. 

Bob went to Spaulding Institute in 
Peoria and showed an interest in pub- 
lications including the institute year- 
book. Track and dancing were also 
given his attention. 

After graduating from high school, 


BOB SCHLEHUBER 


the chief aim of which was _ college 
preparation, Bob spent a summer work- 
ing on farm products at the government 
Regional Research Laboratory. 

In the fall of 1943, after one year 
at Bradley Tech in Peoria, Bob entered 
the University of Illinois.as a freshman 
in chemical engineering. One year of 
Ch.E. and four of mechanical were to 
see Bob graduate in June,’ 1946, with 
his degree in Mechanical Engineering. 

Time spent as a member of the 'IIli- 
nois Technograph staff and as a member 
of the Newman Club, along with a 
liking for college sports rounded out 
his extra-curricular activities. 

As with quite a few others, the li- 
brary loses its attractiveness on Friday 
and Saturday nights to Prehn’s, and 
throughout the week to tennis and golf. 

Bob, now a part-time instructor in 
G.E.D., is working for an electrical 
engineering degree—his interest in the 
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latter leaning towards the field of elec- 
tronics. 


His other extra-curricular activities 


include the A.S.M.E., A.I.E.E., and 
I.R.E. 


When Bob’s college days are behind 


him, he hopes to enter the field of in- 
dustrial engineering. 


JIM BECKER 


The law profession lost a good man 


when Jim Becker decided to transfer 
to Electrical Engineering. Jim, an elec- 
tronics man, plans to graduate in Feb- 


ruary. 
Jim originally comes from Ohio 


where he lived, except for one year in 


Virginia, until he was 12 years old. 
His family moved to Oak Park, Illinois. 
Jim lived a pretty active life in high 
school. He went out for sports—football 
and tennis; activities—mainly the Radio 
Club; and women—he loves to dance. 

Jim spent his first year of college 
(1941-42) at the University of Michi- 
gan as a law student. He enlisted in 
the Army Air Corps in the fall of 1942 
and later transferred to the Signal 


JIM BECKER 


Corps’ O.C.S. After his discharge, he 
worked for eight months splitting his 


time between Mutual Broadcasting 
Company and Radio Manufacturing 


-in the Electrical Engineering currie) 


Engineers in Peoria. He worked | 
the Sales and Service Division of ea 

Jim came to the University of If 
nois in the fall of 1944 and register 


lum. Besides carrying his regular wo; 
in school, he announced at WILI 
edited the Illinois Technograph in 194) 
46, acted as secretary of Eta Kappa 
and was active in A.I.E.E. 


Jim took the matrimonial plunge 
July, 1944, and married a Lombar 
Illinois, girl whom he met at the Un 
versity of Michigan. 

A blond, 5 feet, 10% inches, goa 
natured fellow, Jim is reasonably mode 
except on the subject of the gras 
slam he once bid and made. 

Besides playing bridge, Jim includ 
among his hobbies, playing golf w 
his father-in-law, operating his ham r 
W9EDR, and eating steaks — optimih 
When his part-time job at the Electrig 
Engineering Laboratory permits, he al 
enjoys taking long walks in the Forest 
with his wife. | 

After graduation in February, J 
plans to continue his work in Sales 
gineering. 


ENGLISH... 
(Continued from Page 9) 


porting facts and factors should folle} 
in logical order terminating in a de 
nite conclusion which is either a cc 
clusive mass of evidence or the write 
opinion clearly labeled as such. 


Brevity is so important that I maj 
a special plea to our future engine 
in behalf of harassed management. Bre 
ity is like Freedom. You have to we 
actively to guard it. The report or hi 
ness letter should be edited so that 1 
only the essential thoughts but also ox 
the essential words remain. This isi 
most careful responsibility. It becore 
regretable, of course, if the omissiai 
include any minor detail needed to gs 
full meaning to the report. In otlt 
words, brevity is a rich, but not | 
easy, skill. It is worth continuous: pri 
tice. 

If there is one quality which, in 1 
estimation,' calls for more care. than | 
the other factors in business writiti 
it is the distinction between facts ai 
opinions. We find statements present 
as facts which, when carefully analyzy 
are reduced to hearsay or opinion. ( 
the other hand, we not infrequently 
that certain important facts have be 
omitted from a piece of business inte! 
gence which would completely alter 1 
findings if they had been included. . 
have seen carelessness about this sé 
ously threaten the most important pj 
session a man in business can have, | 
integrity. | 

(Continued on Page 18) | 
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(UMBER 4 OF A SERIES 


Cooking handsets 
with Radio Waves 


After V-] Day, the demand for tele- 
phone equipment was at an all-time 
high. Total requirements for telephone 
handset handles, for example, were 
33 per cent above the highest previous 
production rate. New molding presses 
would not be available for many 
months. It was up. to Western Electric 
engineers to find a way to make these 
important parts twice as fast as they 
had ever been made before. So they 
called on wartime experience with 
electronic pre-heating of plastics — 
cooking with radio waves. 

The method formerly used to pro- 
duce the handles was to mold granu- 
lar plastic into solid handles with 
conductor wires imbedded in them. 

In the new method, granular plastic 
is first molded into a “pre-form”, 
about the size and shape of a hockey 
puck. These forms are then “cooked” 
or heated to the consistency of butter 
by subjecting them to high frequency 
current—then placed in molds for final 
shaping. The new handles have hol- 
low cores through which the insulated 
conductors are pulled. 

This method doubles the output of 
handles, increases strength due to 
more uniform heating, improves fin- 
ish, reduces amount of material used. 


Coaxial Cable 
by the mile 


‘To meet future needs for long distance 
telephone and television circuits, the 
Bell System is constructing a nation- 
wide network of coaxial cable. Ingen- 
ious machines designed by Western 
Electric engineers are now turning 
out coaxials like spaghetti. 

A coaxial unit consists of a copper 
wire supported centrally in a copper 
tube by plastic disc insulators. The 
copper sheath is covered by two lay- 
ers of steel tape. 

One machine punches out the plas- 
tic discs. A second machine feeds the 
discs through chutes onto wheels, 
which force them onto the wire at pre- 
cise intervals. The wire then travels 
through mechanisms which notch and 
form the copper tape around it and 
finally apply the double wrapping of 
steel tape. | 

All these processes are carried on 
continuously. Copper wire goes in one 
end of the machine—complete coaxial 
units come out the other end. 


A cable like this, with eight coaxial units, 
can carry as many as 1440 telephone mes- 
sages simultaneously—can handle television 


frequencies up to 2, 800, 000 cycles per second. 


ineers 


It takes 17,000,000 
insulated pieces 
to make one part 


It sounds fantastic — but it’s one of 
the unusual feats accomplished by 
Western Electric engineers in pro- 
ducing compressed powdered cores 
for inductance coils used in the Bell 
Telephone System. 

Thin “overcoats” of an insulating 
material are put on every particle of 
the molybdenum-permalloy powder 
of which the cores are made. The par- 
ticles—averaging about 40 microns or 
1% thousandths of an inch in diam- 
eter — are coated with a minimum 
thickness of insulating material by 
precisely controlled mixing. Sa. 

The resulting film has to meet three 
major requirements: It must not 
break away during compression and 
heat treatment of the core; it must 
isolate the particles electrically to 
reduce eddy current loss; it must re- 
main chemically inert throughout the 
lifetime of the magnetic core. 

Developing quantity manufactur- 
ing processes calling for scientifically 
controlled laboratory precision, is 
an interesting part of the complex, 
high quality production job for which 
Western Electric has long been noted. 


Manufacturing telephone and radio apparatus for the Bell System is Western Electric’s primary job. It calls 
for engineers of many kinds — electrical, mechanical, industrial, chemical, metallurgical — who devise 
and improve machines and processes for large scale production of highest quality communications equipment. 


Western Elecfric 
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“Things are Tough All Over” 


The fact that the war is over gives us no 
justification for expecting an immediate re- 
turn. to normalcy in schools and_ colleges 
throughout the country. At the present time 
our University has the largest enrollment it 
has ever had before in its history. As a con- 
sequence of this increased enrollment, it has 
been necessary, by Herculean effort on the 
part of the University administration and 
staff, to expand all classes even beyond the 
point of discomfort. 


To further complicate matters, much of 
the equipment used by the University has 
been in need of replacement for several years. 
Due previously to the war, and at present to 
material shortages and large demand, it has 
been practically impossible to procure these 
replacements. 


Obviously, since replacements have been 
slow in arriving, no additional equipment is 
available to accommodate the needs of in- 
creased enrollment. Even if this new equip- 
ment were available, its installation would 
be a practical impossibility because of lack 
of space in present laboratories. 


The lack of physical equipment is, how- 
ever, not the only factor responsible for the 


conditions which exist today. One look into 
any of our overcrowded classrooms will im- 
mediately establish the fact that the teaching 
staff is too small to cope adequately with the 
large number of students. The housing situa- 
tion, with which we are all too familiar, is 
one of the major factors which prevents the 
University from obtaining new personnel. Al- 
though many of the younger staff members 
have returned from the war, the major por- 
tion of our instructors are older men who 
have been serving here on the home front all 
during the war, and who, in many cases, have 
not had their usual vacations since 1941. 


In view of all these difficulties over which 
the administration has no control, it behooves 
us, as students, to recognize the situation as 
it 1s, and to give our cheerful cooperation in 
all of our University activities. Let us re- 
member that this cooperation will not only 
be of help to the staff, but that it will greatly 
facilitate our getting the maximum benefit 
from our education. Griping in the armed 
but here at 


school, it only adds to the general confusion 


services was the accepted thing, 


and discomfort. Let us also remember that 
bad feeling 


unnecessary griping only causes 


and defeats our own purposes. 
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Teleran—‘radio eyes"for blind flying! 


It’s a television “information please” be- 
» tween airplane and airport—with the pilot’s 
# questions given split-second answers on a 
} television screen mounted in the cockpit. 
© Teleran (a contraction of TELEvision— 
| Radar Air Navigation) collects all of the 
}necessary information on the ground by 
‘radar, and then instantly transmits a tele- 
# vision picture of the assembled data to the 
) pilot aloft in the airplane. 

» On his receiver the pilot sees a picture 
» showing the position of his airplane and the 
| position of all other aircraft near his alti- 
» tude, superimposed upon a terrain map 
complete with route markings, weather 
- conditions and unmistakable visual instruc- 
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tions. The complex problem of air traffic 
control is well handled by Teleran. 

Teleran—another achievement of RCA— 
is being developed with Army Air Forces 
co-operation by RCA Laboratories and RCA 
Victor, endless sources of history-making 
developments in radio and electronics. 
They are also your assurance that any 
product bearing the RCA or RCA Victor 
monogram, is one of the finest instruments 
of its kind science has yet achieved. 


Radio Corporation of America, RCA Building, 
Radio City, New York 20... Listen to The 
RCA Victor Show, Sundays, 2:00 P.M., East- 
ern Standard Time, over the NBC Network. 


Teleran pictures —air traffic control by radar plus television. 


Instrument Panel of the Future. 
The Teleran indicator, mounted 


in a cockpit, simplifies the pilot’s 
job by showing his position relative 
to the airport and to other planes in 
the vicinity. It promises to become 
one of the most useful develop- 
ments in the history of aviation. 


RADIO CORPORATION of AMERICA 
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FAST AND PROFITABLE 


For SECOND 


“ bar stock 


OPERATIONS 


-together with 


full facilities 
for completing 
pieces from 


Rapid Operation with Minimum Effort 
ON Nos. 1 and 2 


WIRE FEED 
SCREW MACHINES 


BROWN & SHARPE 


Ask for booklet showing why 
these versatile machines are 
Accurate, Efficient and Fast 


| BS Brown & Sharpe Mfs. Co. 
Providence {, R. 1., U.S.A. 


Technograph © 


“ILLINOIS TECHNOGRAPH” 


213 Engineering Hall 


Subscribe To 


THE 


* | 


Send $1.00 in Stamps or Money Order 


to 


Urbana, Ill. 


ENGLISH 
(Continued from Page 14) 


A report may show a consummate 
knowledge of the subject and it may 
be honest and brief. It may also be flat, 
lifeless and unimpressive for lack of 
forcefulness. The business writer should 
approach each and every reporting as- 
signment as an important step in his 
own personal success, which it is. If 
he does this, he will put heart into his 
writing. It is surprising how often a 
strong job on a comparatively minor 
assignment will attract more attention 
“up the line” than the big assignment 
when the “‘all out” effort is expected. 

The choice of words, the grammatical 
construction and the style gained by 
proper education, ceaseless vocabulary 
building and constant practice in writ- 
ing, are the tools worth mastering. 
Handled by one man, they produce 
fancy exhibitionism and confusion to 
the reader, by another they produce 
inadequacy which results in a negative 
judgment upon the writer that may be 
completely unfair to his professional 
ability. Handled by a third man, words 
can produce clear, brilliant intelligence 
which has a ‘good chance of inducing 
the action he wants. Believe me, it is 
worth while in the third category. 
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Another thing! A young man train- 
ing for industry had better be able to 
talk effectively with or without warn- 
ing. Some of the most critical oral 
reports are called for without any 
warning whatsoever. They come when 
the boss asks why, what and when, all 
ot a sudden. If there is time for prepa- 
ration, prior to a conference, for in- 
stance, logical and forceful statements 
thought out’in advance and delivered 
with poise, make lasting impressions. 
The smart “junior,” incidentally, al- 
Ways anticipates what may come up in 
a forthcoming meeting, and prepares 
himself to give a good impromptu ac- 
count of himself even though it may 
appear unlikely that he will be turned 
to for more than silence. 


I have seen very able men, when con- 
fronted with the necessity of making an 
oral report, without preparation, not 
only fail to put across their ideas, but 
do themselves great injustice through 
lack of self-composure and want. of 
ability to express themselves clearly. 


I cannot emphasize too strongly that 
weakness in preparation for clear, force- 
ful written and oral expression is: a 
crippling deficiency which I have seen 
in the college prepared industrial re- 
cruit, and more especially in the tech- 


nically trained man who is almost a 
ways so much more deficient in thi 
respect than his academic brother. ! 
seems to me to be so unnecessary, S| 
unfair to the men. 
I must report frankly that my ex 
perience and observation is that, 1 
young engineers, this deficiency mus} 
be laid in a large part to the technical 
colleges. In spite of their press for time 
it would seem that the obvious remed@ 
is worthwhile. This remedy would api 
pear to me to be the requirement cf 
a moderate amount of university trairf 
ing in English which should be started 
preferably in the freshman year; cer 
tainly not later than the junior “yea 
Perhaps even a four semester course iil 
report writing would be advisable. 
Perhaps there is need, again, for | 
little closer coordination between thf 
liberal arts and the engineering colleges 
of the universities in this respect so thaé 
the engineering student will be certati 


to get the other training which is esser’ 


tial to him if he is to make good on hii 
fine technical education. 


Power Hours: 6 to 8 p.m. 


The ps use of electricty betwee 
6 and 8 p. m. roughly equals the pow 
used in se, ae 22 hours. 
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To avoid damage 
from Oxidation... 


protect with NITROGEN — 


LINDE has offices in 


LINDE Nitrogen provides an ideal means of protection 
against oxidation and corrosion by air. For packaging 
dehydrated foods; for deaerating, processing, storing 
and packaging fats and oils of all kinds; or for pro- 
viding an inert atmosphere, free of impurities, for the 
complete protection of practically any material sus- 


ceptible to oxidation, use LinpDE Nitrogen. 


LINDE Nitrogen is 99.7% pure, but is also available 
bone dry and at higher purity for special applica- 
tions. It is supplied as a compressed gas in cylinders 
containing 224 cu. ft. each, or in bulk in tank-truck 
and tank-car lots as a liquid which is converted into 
gaseous nitrogen as required. LinpE Nitrogen in bulk 
offers remarkable savings in cost and eliminates cyl- 


inder handling. 


Write or call the Linde office nearest you. 


THE LINDE AIR PRODUCTS COMPANY 
Unit ef Union Carbide and Carbon Corporation 


UCC} 
30 E.42nd St.,New York 17,N.Y. + Offices in Other Principal Cities 


The words “Linde” and “Prest-O-Lite” are registered trade-marks. 


e , we, 
lye HYDROGEN . NITROGEN - OXYGEN oe 


ARGON - HELIUM - KRYPTON - NEON — 
XENON — Prest-O lite ACETYLENE: 
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Principal Cities 


Eastern States 
Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Charleston, W. Va. 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburgh, Pa. 


Central States 
Chicago, III. 
Cincinnati, Ohio 
Cleveland, Ohio 
Detroit, Mich. 
Indianapolis, Ind. 
Milwaukee, Wis. 
Minneapolis, Minn. 


St. Louis, Mo. 


Southern States 
Atlanta, Ga. 
Birmingham, Ala. 
Jacksonville, Fla. 
Memphis, ‘Tenn. 
New Orleans, La. 


Southwestern States 
Dallas, Texas 

Denver, Colo. 
Houston, Texas 
Kansas City, Mo. 
Tulsa, Okla. 


Western States 
Butte, Mont. 

El Paso, Texas 

Los Angeles, Calif. 
Phoenix, Ariz. 
Portland, Ore. 

Salt Lake City, Utah 
San Francisco, Calif. 
Seattle, Wash. 
Spokane, Wash. 
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NEW PROGRAMS ... 
(Continued from Page 12) 


Second Semester 


Chem. 40—Physical Chemistry 3 
Chem. 41—Physical Chemistry Laboratory 1 
Math. 8b—Integral Calculus 3 
Physics 1b—General Physics 4 
Physics 3b—Physical Laboratory 1 
*Ch. E. 61—Stoichiometry 3 
T.A.M. 1—Analytical Mechanics 2 
Physical Education 

Military Science (for Men) 


Total Wi 
*New Course. 
(1) For students who do not take Math. 10a, b, the 
required sequence is Math. 2 (or 3), 4 (or 5), 
6 (or 6a), 7, and 9. 


THIRD YEAR 


First Semester Hours 
Chem. 34—Organice Chemistry 5 
*Ch. E.67—Measurements and Instrumentation 
Laboratory 2 
*Ch. E. 70—Ch. E, Thermodynamics 3 
T.A.M. 3—Resistance of Materials So 
T.A.M. 63—Resistance ot Materials Laboratory 1 
General Studies Elective 3 
Total WW 
Second Semester Hours 
Chem. 36—Organic Chemistry 3 
Chem. 42—Physical Chemistry 3 
Chem. 37—Organic Chemistry Laboratory 2 
Ch. E. 71—Unit Operations 4 
Ch. E. 72—Unit Operations Laboratory 2 
General Studies Elective 3 
Total ily 
FOURTH YEAR 
First Semester Hours 
Chem. 44—Thermodynamics 2 
Ch. E. 73—Unit Operations 4 
Ch. E. 74—Unit Operations Laboratory 2 
Ch. E. 77—Chemical Technology 3 
Ch. E. 66a—Inspection Trip Vy 
E. E. 11—D.C. and A.C. Circuits 3 
E. E. 61—D.C. and A.C. Circuits Laboratory 1 
Electives? 2 or 3 


Total 


Second Semester Hours 
Ch. E. 79—Projects Laboratory 2 


Ch. E. 66b—Inspection Trip WA 
*Ch. E. 81—Plant eDsign 3 
M. E. 61—Mechanical Engineering Laboratory 2 
E. E. 12—D.C. and A.C. Apparatus 3 
E. E. 62—D.C. and A.C. Apparatus Laboratory 1 
Electives? 5 or 4 


Total 16% or 15% 

*New Courses. 

(1) These electives should be chosen from the Divi- 
sion of Humanities or Social Sciences with the 
approval of the advisor. The course should 
broaden the training of the engineer and _ pro- 
vide an interest and liberal education in the 
field of economics, history, literature, philoso- 
phy, political science, or public speaking. 

(2) Five hours of electives must be chosen, with 
the approval of the advisor, from the advanced 
courses in chemical engineering, physics, mathe- 
matics, or other closely allied subjects. 


OPTIONAL FIVE-YEAR CURRICULUM 
IN CHEMICAL ENGINEERING 


(For the Degree of Bachelor of Science in 
Chemical Engineering) 


FIRST YEAR 
lirst Semester Hours 
Chem. 1 (or 2)—General Chemistry 5 
Math. 10a—Freshman Mathematics 5 
German, French, or Russian 4 
Rhet. I—Rhetoric and Composition 5 
Physical Education 

Military Science (for Men) 


Total 17 
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17% or 18% 


Second Semester Hours 
Chem. 6—Inorganic Chemistry 
Math. 10b—Freshman Mathematics 4 
German, French, or Russian 4 
Rhet. 2—Rhetoric and Composittion 3 
Hygiene 2 2 
Physical Education 
Military Science (for Men) 
Total 18 
SECOND YEAR 
First Semester Hours 


Chem, 10—Qualitative Analysis 5 
Math. 8a—Differential Calculus 5 3 
German, French, or Russian 4 
Physics la—General Physics + 
Physics 3a—Physics Laboratory 1 
Physical Education 

Military Science (for Men) 


Total 17 


Second Semester 
Chem. 24—Quantitative Analysis 5 
Math. 8b—Integral Calculus 3 
Physics 1b—General Physics 4 
Physics 3b—Physics Laboratory 1 
German, French, or Russian f 
Physical Education 
Military Science (for Men) 


Total 17 


THIRD YEAR 
First Semester Hours 
Chem. 34—Organic Chemistry 5 
Chem. 40—Physical Chemistry 3 
Chem. 41—Physical Chemistry Laboratory 1 
*Ch. E. 61—Stoichiometry 3 
G.E.D. 6—Elements of Drawing 3 
General Studies Elective 3 
Total 18 
Second Semester Hours 
Chem. 36—Organic Chemistry 3 
Chem. 37—Organic Chemistry Laboratory 2 
Chem. 42—Physical Chemistry 3 
*Ch. E. 70—Ch. E. Thermodynamics 3 
T.A.M. 1—Analytical Mechanics es 
General Studies Elective 3 
Total 16 
FOURTH YEAR 
First Semester Hours 


Chem. 44—-Thermodynamics 2 
*Ch. E. 67—Measurements and Instrumentation 2 
3 


Ch. E. 77—Chemical Technology 


T.A.M. 3—Resistance of Materials 
T.A.M. 63—Resistance of Materials Laboratory 
Elective 


Total 
Second Semester 
Ch. E. 71—Unit Operations 
Ch. E. 72—Unit Operations Laboratory 
M. E. 61—Mechauicai Engineering Laboratory 
Elective 


Total 
FIFTH YEAR 
First Semester Hour 
Ch. E. 73—Unit Operations 
Ch. E. 74—Unit Operations Laboratory 
Ch. E. 79—Projects Laboratory 
Ch. E. 66a—Inspection Trip 
E. E, 11—D'C.vand ASCs ‘Circuits 3 
E. E. 61—D.C. and A.C. Circuits Laboratory 1 
Professional Elective j 
Total 154 
Second Semester Hoursi 
*Ch. E. 81—Plant Design Zz 
Ch. E. 66b—Inspection Trip Yj: 
E. E. 12—D.C. and A.C. Apparatus a 
E. E. 62—D.C. and A.C. Apparatus Laboratory i 
Professional Electives : 
ze ii 
Total 154} 


*New Courses. 


The four year curriculum is limitee 
to students who enter the Universityt 
with two years of French or German 
in high school, a good high schoo 
course in chemistry, and three units ot 
entrance credit in mathematics. The 
proposed four year curriculum remains 
essentially unchanged from that whiclj 
has been taught at the University for 
the past ten years. 

In the Freshman year, the student} 
will meet calculus. This arrangement 
is typical of the curricula at M.1LT 
and other Eastern schools. The lan: 
guage requirements will be met and « 
combined inorganic and qualitative an 
alysis course in chemistry will be takeni 


The size of the HCl rotary furnace is indicated 
building construction is for ventilation. 


in this picture. Open | 


THE TECHNOGRAP 


The sophomore is introduced to phys- 
i) quantitative analysis, and physical 
ijmistry. A new course, Ch.E. 61, 
juaints the student with material and 
ergy balance in batch and continuous 
jcesses. After traising in chemical 
fiivalents and molar quantities in 
gnlitative and quantitative work, the 
edent meets these quantities in a prac- 
tal way. The use of English units in 
solving of elementary industrial 
»blems is a good foundation for fur- 
)r work presented in the Junior and 
inior years. 
[n the Junior year, organic and phys- 
jl chemistry and resistance of mate- 
ls is presented. Six hours of Humani- 
4S consisting of economics, history, lit- 
ture, philosophy, or political science 
- required. Two new courses have 
*n added to the Junior year studies. 
rst, 1S a course in the technique of 
kasurements and instrumentation pre- 
Hing the unit operations and_ proj- 
ts laboratories. The second course is 
withree hour course in Chemical Engi- 
fering Thermodynamics taught by the 
hemical Engineering department. This 
fa recognized procedure in nearly every 
Mhool. There is a definite need for an 
tegrated course taught from the view- 
“Hint of the engineer interested in han- 
ing liquids and gases. 
ihe senior finishes his training with 
Mineral courses in electrical and mechan- 
mil engineering, unit operations, and 
Mojects laboratory. A new course in 
fant design is required in the last se- 
%ster of the Senior year to complete 
He training of the student for his pro- 
Wssion. 
@ Students who enter the University 
Mmthout having the equivalent of one 
Nar of college French or German and 
Who have not had high school chemistry 
Mill find it necessary to take the five- 
ar curriculum. It contains the same 
Material as is offered in the four-year 
Mrriculum except for added material 
Mhich includes an extra semester of 
Mreshman chemistry, an extra year of 
Hnguage, professional electives, and pos- 
bly an extra course in mathematics. 
Nhe student, however, may obtain a 
1S. degree in chemistry at the end of 
he: years by proper choice of electives. 
"The change of schedule has the fol- 
ywing advantages: ; . 
(1. Introduction of strictly Chemical 
_ Engineering courses early in the 
curriculum to get the student ac- 
quainted witth the subject as soon 
as possible. 
Teaching of courses from the 
Chemical Engineering standpoint. 
| 3. Better preparing the student for 
instrumentation and measurement. 
Integration of courses on Unit 
Operations followed by a course 
in plant design. 
5. Broadening the scope of study by 
inclusion of Humanities. 
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for LONG-TIME, LOW-COST 


ROTECTION AGAINST 


The U.S. Bureau of Standards, Circular #80, says, “... 
by far the best” protective metallic coating for rust-proof- 
ing iron or steel is ZINC. Zinc, in the form of galvanizing, 
protects against rust in TWO WAYS: First, by simple 
coverage, with a sheath of rust-resistant metal .. . Second, 
by electro-chemical action, or “sacrificial corrosion:’ That's 
why industry has long depended on ZINC to stop rust—cut 


costs—save materials. Heavy coatings pay—for the heavier 


The ‘Seal of Qual- 


ity”, shown above, 
is the yardstick of 
economy in buying 
galvanized sheets. 
It signifies at least 
2 oz. of Zinc per 
square foot! 


the coating, the better the protection, the longer the service 
life and the lower the cost. 


FREE BOOKLETS 


WRITE TODAY for these valuable booklets: (1) Repair Manual on 
Galvanized Roofing & Siding (2) Facts About Galvanized Sheets 


(3) Use Metallic Zinc Paint to Protect Metal Surfaces (4) The 
Zinc Industry—Mine to Market. 


‘American Zinc Institute 


Room 2618 —35 East Wacker Drive, Chicago 1, Illinois 


Battery Longevity Doubled 
Engineers report that the average life 
of the battery, which has 250 different 
electrical applications, has been doubled 
in the last 20 years. 


New Light on Beef Grading 

Fluorescent lighting has been found 
an effective aid in speeding up_ beef 
grading, and packers are reported shift- 
ing to this type of illumination to assist 
busy graders whose inspections deter- 
mine the price of beef. 


U oF | 


257 Wong Numbers 
telephone directory 


all in the 


San Francisco’s 
has 257 Wong 


Chinatown 


numbers 


section. 


Keeping Cool With Congress 

Heat relief for Congress is provided 
by six 1,000-horsepower electric motors 
which drive 800-ton compressors. They 
produce refrigeration every three days 
equal to that from 14,000 tons of ice— 
weight of the Washington monument. 
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SAVE TIME 


HANDY /ueaccw TAPE-RULES 


SS 


NEW YORK 


106 Lefeyette: St: SAGINAW, MICHIGAN 


TAPES — RULES — PRECISION TOOLS 


lurKin fpute C0. 


WITH THESE 


book. 


Canadian Factory 


WINDSOR, ONT. 


| pa err ste ere es bom ers 


ELECTRICAL 


ENGINEERING 
HANDBOOK 


@ Illustrated 350-page, 8’’x 10” sturdily-bound, data 


@ Clear, precise information on electrical conduits, 
surface raceways, wires, cables, and fittings. 


@ Handy reference tables, specifications, electrical 
formulas and symbols. 


—_ 
National Electric 


PemeooucTs 
Box 897 — Pittsburgh 3D, Pa. 


SS 


Write today for 
your FREE copy. 


SGIORPIPTRATION 


ee toe tt tr td TTT 


LORAN ... 


(Continued from Page 8) 
30 years would amount to only one 
second. 
The equipment consists of: 


(1) Transmitter 

Push-pull, self excited oscilla- 
tor, capable of delivering high 
peak power with relatively good 
frequency stability. 
Timer 

Provides standard trigger 
pulses separated by the P.R.R. 
of the station. These pulses mod- 
ulate the above oscillator trans- 
mitter. 
(3) Synchronizer 

Receives pulses from the mas- 
ter station and utilizes these to 
control the transmission of 
pulses from the slave station. 


(4) Antennas 
A single, vertical, non-direc- 
tional radiator comprises the 


transmitting antenna of each 
station. “To receive pulses at 

the slave, a shorter antenna of 
directional characteristics is used. 

The transmitter in detail is a tuned- 
grid, tuned-plate, push-pull oscillator, 
pulse modulated in the cathode circuit. 
The oscillator reaches full amplitude 
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of R.F. output 20 cycles after the ap- 
plication of the 40 microsecond pulse, 
and will cut off at the cessation of the 
pulse in a much shorter time. At the 
peak of the pulse the circuit will de- 
liver approximately 100 KW of R.F. 
power, but the duration of the pulses 
is so short that the average power sup- 
plied is less than 300 watts. This is one 
of the factors that led to the adoption 
of the pulse form of transmission over 
the continuous wave. Tubes capable of 
10 amperes peak current are used and 
operated with 17.5 K.V. on their plates. 
Careful design insures good frequency 
stability over a period of time, regard- 
less of temperature. 

‘The exciter unit, responsible for mod- 
ulating the transmitter, receives a trig- 
ger pulse from the timer, shapes it, and 
controls the cathode return of the trans- 
mitter accordingly. The circuit is similar 
to the conventional cathode keying cir- 
cuit employed in many C.W.. trans- 
mitters. 

The timer basically consists of a 50 
K.C. crystal oscillator and associated 
counter circuits, that will give pulse 
outputs separated by the P.R.R. of the 


station. ‘This repetition rate is either 
25 or 331% p.p.s., depending upon 
whether the station pulses are to be 


separated by 40,000 or 30,000 micro- 


seconds. The crystal oscillator is of tha 
highest attainable accuracy and musté 
be capable of maintaining a_ timing 
error of less than one microsecond over 
a period of three minutes. When thx 
timer is originally installed in the mas+ 
ter station, it is adusted to close toler 
ance, and then left to operate withou! 
further adjustments. However, the 
P.R.R. from the timer in the slaves 
station must be constantly varied te 
keep in synchronism with the mastex 
timer. This variation is accomplishec 
automatically, and any disruption iil 
synchronization is relayed to the stad 
tion operator by an alarm system. | 
: 
Factors Affecting Loran 


The ground wave, strongest neares# 
the transmitter, decreases with distanc« 


from the transmitter, until it is cov 
ered with interference. During the day? 
time atmospheric static is quite lowy 
and in the medium latitudes Loran) 
ground waves have an average rang} 
of about 700 miles, provided the path 
is over sea water. At nighttime, how} 
ever, the interference is much highe‘ 
and distances average 450 miles ovel 
sea water. 


Strength of the sky wave varies 
greatly with the time of day, and sed 


(Continued on Page 24) 
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ARK A LOG BETTER JOR ors 


i. aa pa MORE FROM woop! 
__-PAPER..FINER PAPER | 


Heer WOOD PULP 
FOR PAPER CONTAINS 


) NO BARK, NO DIRT. 
) HAND BARKING AND Gomer DRUM BARKER SOLVES 
CLEANING IS SLOW, COSTLY, OUT OF THE QUESTION THE PRODUCTION PROBLEM BUT 


FROM A PRODUCTION STANDPOINT....... INVOLVES HUGE MACHINERY... 
WASTES VALUABLE WOOD 
FIBRE eeeeoeves 


a 


DEVELOPED BY A-C SCIENTISTS/ 


Scarcity OF MANPOWER AND RAW 
MATERIALS MADE BETTER BARKING 
IMPERATIVE. A-C HAD BEEN USING 
WATER UNDER HIGH PRESSURE FOR 
CLEANING CASTINGS, SIMILARLY, 
COULDNT LOGS BE BARKED AND CLEAN- 
ED HYDRAULICALLY? THE STREAMBARKER 
mc he a, | eae WAS BORN, SCIENTIFICALLY CONTROL- 
it cir “(ges we Ry. LED JETS OF WATER REMOVE BARK AND 

DIRT BY EROSIVE ACTION AS LOGS ARE 
REVOLVED AND PROPELLED THROUGH THE 
BARKER, RESULTS—IMPORTANT WOOD 
CONSERVATION... MORE AND FINER 
PAPER FOR MR.& MRS. AMERICA! 


ht ft, 


THE STREAMBARKER-* BORN OF SCIENTIFIC RESEARCH 
AND SKILLED ENGINEERING 1S TYPICAL OF DAILY PROGRESS 

BEING MADE ON MANY OF THE [600 DIFFERENT PRODUCTS ALLIS-CHALMERS 

BUILDS FOR INDUSTRY TO SERVE THE WORLD-- ALLIS-CHALMERS, MILWAUKEE, WISCONSIN 


ALLIS © CHALMERS 


ONE OF THE BIGZ IN ELECTRIC POWER EQU/PMENT 
BIGGEST OF ALL IN RANGE OF INDUSTRIAL PRODUCTS 
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PROBLEM-—You're designing a taxi-cab meter. You have worked out 
the mechanism that clocks waiting time and mileage and totals the 
charges. Your problem now is to provide a drive for the meter from some 
operating part of the cab—bearing in mind that the meter must be 
located where the driver can read it and work the flag. How would 
you do it? 


THE SIMPLE ANSWER 


Use an S.S.White power drive flexible shaft. Connect one end to a 
take-off on the transmission and the other to the meter. It's as simple as 
that—a single mechanical element that is easy to install and will 
operate dependably regardless of vibration and tough usage. That's 
the way a leading taximeter manufacturer does it as shown below. 


Kk 1% 
This is just one of hundreds of power drive and remote control prob- 
lems to which S.S.White flexible shafts are the simple answer. 
That's why every engineer should be familiar with the range and 
scope of these ‘‘Metal Muscles'' for me- 
chanical bodies. 


WRITE FOR BULLETIN 4501 


It gives essential facts and engineering 
data about flexible shafts and their appli- 
cation. A copy is yours for the asking. 
Write today. 

Photo Courtesy of 


Pittsburgh Taximeter Co. 
Pittsburgh, Pa. 


SS White 
( FUEXIBLE 
SHAFTS 


S.S.WHITE | N D US. $ TRIAL DIVISION 


DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Yieem 


FLEXIBLE SHAFTS © FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORUS, 
SMALL CUTTING AMD GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES © CONTRACT PLASTICS MOLDING 


One of Americar AAAA Tudustrial Enterprises 


LORAN ... 
(Continued from Page 22) 


sonal and geographical conditions. At 
night, sky waves are numerous, and in 
addition to the one hop “E,” there will 
be a chain of waves appear on the scope 
covering possibly 10,000 microseconds,; 
The one hop ‘“E” sky wave becomes; 
weak beyond 1200 miles and only inac-, 
curate two hop “E” and “F’’ waves are; 
received over 1400 miles. Loran signals 
have been received at 2000 to 3000) 
miles from origin and might possibly; 
cause interference with other Lome 
networks. 


In general, noise level is higher inj 
the equatorial region than in_ polart 
regions. In the tropics, therefore, both 
sky and ground wave will be reduced, 
plus being erratic. However, when car 
is exercised, it is possible to get satis- 
factory Loran fixes when it is impos+ 
sible to receive communications by 
regular means. Reports from polar re 
gions seem to indicate better receptiom 
under all conditions. Even with a period! 
of “radio black-out,” Loran signals arey 
little affected. 


The Loran ground wave is greatlyl 
reduced by any intervening land. The 
effect is lessened when the land is no 
adjacent to the transmitter, and in air-j 
craft an increase in altitude lessens the 
effect of land. Loran stations are, ir 
most cases, located adjacent to water 
and only where vital, are they usec 
over land. 


Conclusion 


The only Loran extensively in use 
at present is the medium frequenc™ 
type, as was discussed. However, dut 
ing the past year considerable researclt 
was conducted to determine the prac 
ticability of a lower frequency forms 
It was believed that a frequency aroune 
180 K.C. would extend the range te 
at least 1000 miles under any conditions 
A recent report by the Army indicates 
this is to be the case in the majorit? 
of cases. Better methods of evaluatiny 
the errors of operation were devised 
and as a result, the range was furthe¢ 
increased. 


Before the L.F. Loran is adopted ind 
preference to the M.F. and G.E.E., i 
must be proved that it definitely offer! 
more advantages. Its institution mag 
take considerable time because the M.F/ 
Loran is fairly well rooted, and a nev! 
frequency would mean loss of existin)} 
equipment. There are many argument} 
against the use of both systems simu! 
taneously, the main one being the add} 
tional weight of equipment apparentll) 
serving the same purpose. 


Regardless of which system is ever 
tually adopted, the fact remains thal 


the progress made to date on Loran | 
(Continued on Page 26) 
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Items of In erest to Stud nts of Chemistry, Engineering, Physics, and Biology 
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New Plastic Resists Heat, Acids, Electricity 


/’Teflon,’”’ Product of Group 
‘Research, is Solving Diffi- 
‘cult Problems in Radar, 
' Television and Industry 


_A group of Du Pont research men 
»were looking for a new refrigerant of 
‘a particular type. These men found 
i what they were after; but, as so often 
thas been the case, they found some- 
i thing more—this time an industrial 
plastic whose unique qualities make 
| it invaluable in many fields. 
During the study, the chemist in 

«| charge proposed a route to the syn- 
1 thesis of HCF,CF.C] via tetrafiuoro- 
+ ethylene, CF,=CF,. In working with 
+t the latter, a chemically reactive gas 
© boiling at —76.3C./760 mm., it was 
*# learned that it polymerized to form 
» aresin having unusual properties. 
, After evaluation by organic and 
# physical chemists, physicists and 
» electrical experts, a suitable process 
7 for the difficult manufacture of this 
» product was worked out by the chem- 
» ists in collaboration with chemical 
» and mechanical engineers. 


Structure and Properties 
“Teflon” is made by polymerizing 
gaseous tetrofluoroethylene to give 
a solid, granular polymer: 


Controlled at this one panel is all the equipment for 
producing the polymer from which is made ‘‘Teflon.”’ 


More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC E. 1, DU PONT DE NEMOURS & CO. (INC.) 
WILMINGTON 98, DELAWAR: 
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“Teflon’’ (right) resists boiling acids and solvents 
to a degree unrivaled by other plastics. 


F F FFFF 
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The fluorine atoms in the molecule 
impart exceptional properties of re- 
sistance to heat and chemicals. 

“Teflon”? has unusual heat resist- 
ance. Having no true melting point, 
“Teflon”? decomposes slowly to give 
the gaseous monomer and a few 
other gaseous fluorine derivatives at 
around 400°C. Under certain condi- 
tions small amounts of fluorine-con- 
taining gases have been observed at 
temperatures above 230°C. Because 
of its heat resistance, gaskets and 
wire insulation for jet engines are 
now made of this plastic. It is also 
used in aircraft ignition systems near 
sparkplugs and in high-temperature 
heating systems. © 

The chemical resistance of ““Tef- 
lon” is such that it withstands the 
attack of all materials except molten 
alkali metals. Boiling in acid (aqua 
regia, hydrofluoric acid or fuming 
nitric acid) will not change its weight 


or properties. For this reason it may 
have wide use in such applications as 
tubing and piping for chemical plants 
and acid-distillation equipment. 

Because the dielectric loss factor 
is extremely low, even at frequencies 
up to 3000 megacycles, it is an ex- 
cellent insulating material for cur- 
rents of ultra-high frequency. Its 
heat-resisting and aging qualities 
suggest immediate uses as a dielectric 
in coaxial cables for color television, 
and in radar and power fields. 


Forms of ‘’Teflon”’ Available 


By use of special techniques the new 
plastic can be extruded as rods, 
tubes or wire coating. In general, its 
extrusion rates are low in compari- 
son to other thermoplastics because 
of its resistance to softening. 

More facts about ‘“Teflon” are in 
Du Pont Plastics Technical Service 
Bulletin No. 13. Send your request 
to 2521 Nemours Bldg. Wilmington 
98, Del. ‘“Teflon”’ is one of the many 
products which represent the work 
and skill of Du Pont men, who, work- 
ing as a team, contribute toward a 
better America for you and all of us. 


Questions College Men ask 
about working with Du Pont 


“WILL | STAY IN ONE FIELD 
AT DU PONT?’ 


The first position of a new man at 
Du Pont is based on his expressed prefer- 
ence and an estimate of his aptitudes and 
abilities. Subsequent work may be in the 
same or other fields, as openings present 
themselves in research, production or 
sales divisions. Keynote of Du Pont per- 
sonnel policy is promotion from within 
on a competitive merit basis. 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
++» THROUGH CHEMISTRY 


Dy oe 


Engineering Show? 


Prof. J. K. Tuthill, formerly of the 
Railroad Engineering Department, and 
presently with the Electrical Engineer- 
ing Department, made the following 
statements in a recent interview about 
the Engineering Show: The Engineer- 
ing Show was one of the most beneficial 
programs the College of Engineering 
sponsored before the war. The 1941 
show was a great success and with the 
many new methods and phases of engi- 
neering which are on the campus now, 
a new show should even surpass the 
preceding ones. 


Professor Tuthill continued by stat- 
ing that the prime object of the show 
was to let the students from various 
branches of engineering mingle together 
and see what others are doing. This 
show also gives the rest of our college 
a chance to see what is going on at the 
engineering campus. 

He concluded that it is his belief 
that all hinderances that may arise due 
to our congested conditions this year 
could easily be overcome by proper fore- 
thought. 


Prof. K. J. Trigger of the Mechani- 
cal Engineering Department was inter- 
viewed this week on his feeling towards 
the Engineering Show. The professor 
stated that the Engineering Show would 
not only benefit the students greatly 
but also be of great value to the whole 
Engineering College. In the past, this 
show has attracted enthusiastic atten- 
tion from our own students and also 
has attracted considerable attention from 
many local and visiting personalities. 


From the practical viewpoint, Pro- 
fessor Trigger considered this year a 
poor year for the show. The greatest 
negative factors are as follows: crowded 
conditions in the labs, night classes, and 
the most capable students to put on the 
stunts are now engaged as student as- 
sistants. These people are not only still 
striving to gain their own education 
but also are aiding the school during 
this crisis of instructors. 


In conclusion, Professor Trigger of- 
fered this compromise. Instead of hav- 
ing a show that would run for a couple 
of days, have it last just one afternoon 
and evening. ‘This would aleviate the 
personnel problem and not at all 
hamper the quality of the Engineering 
Show. 
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The Technograph is interested in 
obtaining the ovinion of its readers 
on the subject of the Engineering 
Show. If you have any suggestions 


or convictions about the show, send 
us a letter or drop into our office 
in 213 Engineering Hall and tell us 
about your ideas. 


PROF. ANDREWS... 
(Continued from Page 13) 


ant for various corporations including 
the Dolomite Products Company, the 
A. O. Smith Corporation, the Titanium 
Alloy Manufacturing Company, the A. 
and H. chemical division of E. I. du 
Pont de Nemours and Company, and 
more recently for the Harshaw Chem- 
ical Company and the Canton Stamp- 
ing and Enameling Company. 

In addition to his work as consultant 
on ceramics, Professor Andrews has 
found time ‘to write several books, and 
has more than 50 publications on ce- 
ramics to his credit. He has also served 
as chairman of the Enamel Division of 
the American Ceramic Society and after 
a term as vice president, in 1939 he 
was elected president of the society. 


During World War II Professor 
Andrews was intensively engaged in 
research work for the Army Air Forces 
developing ceramic coatings for the 
metal parts used in rockets and jet air- 
planes. At present he is developing tests 
and specifications for the enameled 
kitchenware industry. 

Professor Andrews’ non-technical ac- 
tivities include his affiliations with the 
Poly Wog Association, a sportsman’s 
club, of which he was president and a 
member of the board of directors and 
Fishing Game Committee. Taking col- 
ored movies is another of Professor An- 
drews’ chief interests and his skill at 
this particular hobby is evidenced by 
the fact that a series of pictures he 
took while out west have been shown at 
the University more than 25 times. 


An Electronic Library 


The research laboratory of one large 
electrical manufacturing company  in- 
cludes 3,000 books, 2,000 pamphlets and 
3,500 bound volumes of periodicals—all 
relating to electronics. 


New Developments 
(Continued from Page 2) 


Silver Welding Alloy 
A welding alloy called Eutectic 1801 


which will melt at low temperature 
and provides high strength welds has; 
been produced recently by a welding, 
alloy company. 
The advantage of an alloy meltin: 
at low temperatures lies in the fact “ng 
the welding alloy will melt while the; 
welded material is still in its solid state, 
flowing freely into close fitting joints 
due to its high capillary action. A high 
strength weld alloy along with low 
melting temperatures is a further et 
vantage. 
Welded joints have a tendency t 
fail in shear due to the definite slip 
plane formed by this union. However,) 
Eutectic 1801 possesses an ultimat 
shearing stress of 120,000 psi. This isi 
comparable to 2 per cent carbon steel 
which also has an ultimate shearing 
strength of 120,000 psi. The meltin 
temperature of Eutectic 1801 is 11439 
F; that of 2 per cent carbon steek 
about 1350° F. Heat can be applied by) 
an oxyacetylene torch, furnace, or high 
frequency induction heating equipment: 
being able to bond at base metal tem- 
peratures-of 940° F to 1120° F. @ 
Eutectic 1801 is a silver alloy used 
with special high quality flux produced 
by the research staff of Eutectic Weld- 
ing Alloys Corporation of New York] 
It is interesting to note that this alloy 
has been known for some time but has 
been impossible to produce because the 
silver bloc had refused to sell silver te 
anyone (mainly to the government) un 
til last July when the price of silvew 
was boosted by an act of Congress frond 
70 cents to 90 cents an ounce. 
(Continued on Next Page) 


LORAN ... 
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resulting in better navigation for ali 
concerned with it. 
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\Increased Interest in Rocket Propulsion 


yA German type V-2 rocket, shown below as it is being 

ited into position in the launching framework, was re- 
etily assembled and tested under the direction of the 
May Ordnance Department at White Sands, New Mexico. 
rough the actual flight time of the rocket was relatively 
wy short, the complete results made possible by this test 
fired, in addition, many preliminary months of arduous 
‘Mr by engineers and scientists. Besides computing such 
etils as flight time, course, and trajectory, it was necessary 
riitudy technical details of the rocket itself and in many 
“ances to fabricate missing parts. 


Statistically the results showed that the 14 ton rocket 
Sthed a maximum height of 75 miles and returned to a 
Mat 39 miles north of the launching platform after attain- 
ma maximum speed of 4,000 miles per hour. To the great 
mpfaction of the engineers these actual results were very 
Yely approached by the preliminary calculations in spite 
asuch complex factors as: the great distance involved, the 
mation of the earth, the effect of rarefied atmosphere, and 
Ser conditions. 


}By including electronic meteorlogical equipment in the 
¥ce normally occupied by the war head, heretofore unat- 
thable information on the condition of the ionosphere was 
Sfained by the expedient of radioing some data and para- 
apting the recording instruments from the rocket. 


Murther tests are being planned by the Army to continue 
® development work of this type of rocket propelled equip- 
Wnt. At present the tests are being conducted largely with 
® choice of fuels, and in the near future tests are being 
@nned in the metallurgical field to develop satisfactory ma- 
Zials which can withstand the punishment of the frictional 
mat generated in flight and the corrosive action of the fuels. 


GERMAN TYPE V-2 ROCKET 
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ae “insulated wires and cables 


AN OUTDOOR 


LABORATORY 
FOR 


CABLE STUDY 


Vance is guessed at, nothing is taken for granted 
by the engineers in charge of Okonite’s cable proving 
ground. Buried in various types of chemically different 
and highly corrosive earth, pulled into conduit or in- 
stalled overhead, electrical cables are tested under con- 
trolled conditions of temperature, voltage and loading 
conditions duplicating those of actual operation. 

In use since 1936, carefully-recorded tests made in this 
“outdoor laboratory” have disclosed valuable trends. As 
facts accumulate, Okonite engineers apply their findings 
to the improvement of their electrical wires and cables. 
The Okonite Company, Passaic, N. J. 


AOKONITE = 


ICE CREAM IS FROZEN AT 50° BELOW ZERO in this tunnel at the 
Hershey Creamery Company, Harrisburg, Penna. Double conveyors, 120 feet 
long, handle the packages on two levels, automatically. Low-temperature air, 
blown from cooling coils overhead, freezes the product in less than an hour: 
rate, 180 pints per minute! 

Twice enlarged and now in its eleventh year of operation, this Frick-Freezer | 
is still supreme in its field. Consult the nearest Frick Engineer about that 
quick-freezer, to handle ANY product, needed by your community or business. 


Bice DICK « REFRIGERATION ‘SINC 


‘RIC PENNA. 


Zyl 


ENGINEERING SOCIETIES... 
(Continued from Page 10) 


Jordan, secretary, are ably helped in 
their task by D. G. Carter, professor 
of agriculture. The post-war A.S.A.E. 
will be patterned after the pre-war 
society, its main purpose being to bring 
together ““Ag’’ engineers and help broad- 
en their knowledge of other fields of 
engineering as well as their own. They 
will meet bi-monthly, each meeting con- 
sisting of a business session and an 
interesting speaker. From one to five 
delegates are sent each year to the na- 
tional A.S.A.E. convention which was 
held here in 1937. Funds for their 
activities are earned mainly by a lunch 
stand maintained during “Farm and 
Home Week”’ each year. 


A.LE.E. 


The American Institute of Electrical 
Engineers is a society of 24,000 mem- 
bers organized for the advancement of 
Electrical Engineering. The activities 
of the society consist, in part, of pub- 
lishing a magazine and holding conven- 
tions for the exchange of information 
among engineers. The society is organ- 
ized into regional sections made up of 
practicing engineers and approximately 
125 student branches in the leading 
technical schools of the country. Stu: 
dent members are given an opportunity 
to become acquainted with the national 
society and participate in some of its 
activities while still in school. 

Under the leadership of the faculty 
advisor, Professor Reid, the A.I.E.E. 
has always been very active here at IIli- 
nois. Prior to the war the U. of I. 
branch gave bi-annual Electrical Engi- 
neering shows that were famous 
throughout the country. The E.E. 
shows will be given again as soon as 
it is possible. 

Among the recent activities of the 
A.I.E.E. was a membership meeting 
October 1, and a very interesting lec- 
ture on “Radar and Microwaves” by 
Dr. H. O. Perrine, of the Bell Tele- 
phone System, jointly sponsored by the 
U. of I. student branch and the Ur- 


bana section on October 8. 


A.S.M.E. 
The student branch of the A.S.M.E. 


held its first meeting of the current 
semester in room 107, M.E. Lab, at 
7:30 p. m., October 9, 1946. The pur- 
pose of this meeting was to orient pros- 
pective members in the objectives of 
the student branch and to elect officers 
for the forthcoming year. Prof. N. A. 
Parker, head of the Mechanical Engi- 
neering Department, spoke, correlating 
the purposes of the student branch with 
the aims, objectives and activities of the 
parent society. 

The election of officers was conduct- 
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ed by Glenn E. Backman, under the 
supervision of Prof. K. J. Trigger, fac- 
ulty advisor to the student branch, after 
which the new chairman, Alex FE. Mc- 
Cornack, spoke briefly about the plans 
for student participation in forthcoming 
intercollegiate competition. Walter Am- 
berg was elected vice chairman, James 
C. Mingee, secretary, and Richard G. 
Love, assistant treasurer. Robert D. 
Kern, last year’s assistant treasurer who 
acted as treasurer during the summer 
semester, retained that position for the 
coming year. Appointment of members 
of the student branch to serve on the 
program and publicity committees for 
this semester has already been made. 

Eighty-five students from the Univer- 
sity’s engineering department were pres- 
ent at this meeting, but for those who 
were unable to attend or are as yet 
unfamiliar. with the scope of the stu- 
dent branch of A.S.M.E., the following 
brief summary of its purposes may prove 
of value. The primary objectives of this 
organization are: 

1. To broaden the students acquaint- 
ance with the practical side of mechani- 
cal engineering. 

2. To provide each student with the 
Society journal, “Mechanical Engineer- 
ing.” 

3. To develop the student’s initiative 
and ability to speak in public, and to 
familiarize him with the parliamentary 
procedure and organization of learned 
societies. 

4. To enable the student to estab- 
lish fraternal contact with his fellow stu- 
dents in engineering both of his Alma 
Mater and at other colleges, and to 
meet graduate engineers engaged in ac- 
tive practice in mechanical engineering. 

The next scheduled meeting of the 
society will take place on October 16. 
The discussion for this meeting will 
center about Industrial Plant Ventila- 
tion presented by outside speakers with 
the aid of film. 


AL ChoBs 
The student chapter of the A.I.Ch.E., 


American Institute of Chemical Engi- 
neers, under the sponsorship of H. G. 
Drickemer, is planning a_ program, 
which will include speakers, movies, etc. 

In the past, the A.I.Ch.E. has co- 
operated with other engineering socie- 
ties in putting on the engineering show. 
For instance, in the last show, they 
demonstrated liquid air. Synthetic milk, 
rivaling the natural product not only in 
taste, but also in cream and vitamin 
content, was also made. 

In competition for scholarships, fel- 
lowships, and prizes the Illini chapter 
compares very well with the other 77 
student chapters. 

Membership of the A.I.Ch.E. is open 
to all students interested in chemical 
engineering. he first meeting of the 
semester is yet to be announced. 


A.S.C.E. . 
The A.S.C.E., an organization fo 
both architectural and civil engineer: 
held two meetings during the curren 
summer semester, each of great interest) 
Colonel Lowe, now attending classe 
at the University, presented an enlight 
ening talk on “Construction in the Faj 
East,” telling of troubles with hostil 
Indian tribes, of terrific weather con, 
ditions encountered in Persia, and o: 
the many places of Biblical interest he 
had visited. 
The last meeting featured Professo: 
Wilson as guest speaker of the eveni 
Professor Wilson, an observer scientis 
chosen by the government, was permi 
ted to view both phases of the Bikini 
bomb test. He became acquainted wit} 
many representatives from the 12 nab 
tions present and told of interesting 
conversations held with them. | 
The student chapter of the A.S.C.E/ 
has already 100 new members in thi] 
fall membership drive. New officers foj 
this semester are: Thomas L. Thoma 
president; Robert F. Krug, vice presi 
dent; Jim Halsey, secretary; and Monti 
Moss, treasurer. 


Television Aids Journalists ; 


Television service for the convenienc) 
of newspapermen covering the Unite: 
Nations General Assembly which cor 
vened at Flushing Meadows was in 
stalled at the opening sessions there. 


A new supersensitive RCA Imag 
Orthicon camera was used to transm 
happenings from the floor of the As 
sembly to quarters reserved for the pre: 
and overflow audience. 


At the opening sessions of the U.™ 
Security Council at Hunter College la 
spring, similar television service hat 
been installed. More than one-half « 
the 700 reporters covering the meetin 
used the television transmitter as 
means of maintaining constant conta 
with the proceedings of the Council. 4 
a matter of fact many expressed prefe 
ence for this method of coverage as cont 
pared to sitting in the council chamber 

A more satisfying view of procee 
ings and clear closeups of personalitir 
at the council table were reasons give 
for this preference. 


OLD BALDY 
We hear the latest styles are 
That clothes will match the hair. 


We wonder what will happen then- 
Old baldy—will he dare? 


“Have you ever had any indecent ri} 
lations ?” 


“Yes, but they’re all dead now.” 


| 
“Why the black crepe on the door} 
Someone dead ?” 


“No, that’s my roommate’s towel.” | 
THE TECHNOGRAPH 
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@ AFTER concluding your studies, you may 
wish to join an industrial company such as 
ours; or you may make a connection where 
you will use fuels, oils, greases, cutting fluids, 
liquefied gases, or the many chemicals that 
come from petroleum. In either case, it should 
be to our mutual benefit for you to know who 
we are, where we do business, and something 
of our operations. 

Our corporate name is Standard Oil Com- 
pany (Indiana), and the “Indiana” signifies 
our origin. We were born and raised in these 
north central states. From them we have 
spread out either directly or through subsidi- 
ary companies until now we market in 40 of 
the 48 states. We market in 15 of these states 
under the Standard Oil name. We are not 
connected by affiliation, by management, or 
by directorships, with any other Standard Oil 
company. 


Competition benefits oil industry — 
and public 


We are one of the country’s four largest 
petroleum companies and do about 8 per cent 
of the domestic business. The industry is 
keenly competitive, which keeps us on our 
toes to hold the pace in technological prog- 
ress, and to provide up-to-date service facili- 
ties. Our current building program calls for 
the expenditure of about $150,000,000 just 
as fast as the materials can be made available. 
Some of this investment will go to enlarge 
our engineering and research facilities. 


USTANDARD | 
E-ERVICE 


STANDARD 
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about a company which may 
figure in your future 


Pipe lines carry crude oil from several 
hundred fields in which we operate more than 
6800 owned wells, and purchase oil from 
more than 1000 others. Nearly 12,000 miles 
of pipe lines which we own, and many miles 
owned by others, transport our crude sup- 
plies and petroleum products. Water-borne 
traffic totals more than 11,300,000,000 barrel 
miles annually, requires us to own eleven 
tankers and some 40 tugs and barges. 


Wide territory coverage 


About 26,000 retail outlets receive their stock 
in trade from 12 refineries, located in Illinois, 
Missouri, Kansas, Wyoming, Utah, Texas, 
Louisiana, Georgia and Maryland. Bulk plants 
number in excess of 4400, and there are 46 
ships, barge and pipe line terminals. 


All of the refineries have laboratories. Un- 
der construction near our Whiting, Indiana, 
refinery, close to Chicago, is the greatest of 
them all—a huge research plant which will 
employ about 1200 scientists, technicians, 
and helpers. 


From the foregoing you can readily see 
why, among our 36,000 employees, there are 
technologists in numerous categories —chem- 
ists, physicists, engineers, geologists, entomol- 
ogists, and others. They busy themselves in 
congenial pursuits, and have 
at their disposal all the equip- 
ment and facilities that mod- 
ern science can dream up. 


Vew Research House 


For WARM AIR HEATING 


A one-story, 51%4-room, modern home, 
which may prove to be the most impor- 
tant small house to be built in 1946 
has been announced by the University 
of Illinois. It will be the first research 
house to be built at the University’s 
new Home Research Center at Urbana- 
Champaign. 

Its primary purpose will be the study 
of warm air heating. This will be a co- 
operative project of the University and 
the National Warm Air Heating and 
Air Conditioning Association, which in 
1924 in a similar cooperative project 
with the University, built the world’s 
first house constructed expressly for 
home heating research. 

Scientific study under actual home 
conditions in that house is credited with 
providing the fundamental information 
upon which almost all modern warm- 
air home heating is based, and also many 
facts important to any type of home 
heating. This house has been used for 
research for 22 years, but it is an 11- 
room 2-story house, much larger than 
the typical American home of today. 

The new house will be typical in size 
of those being built now. It will benefit 
from the research findings and_ tech- 
niques developed in the older house, and 
open the way for even better heating in 
American homes of tomorrow. 

Like the older house, the new one 
will be completely furnished and will be 
occupied, to provide tests under actual 
home conditions. To give scientific data, 
four miles of wires will be built into 
the house, connecting more than 200 
thermocouples with a central switch- 
board for determining temperatures at 
many points in the rooms, in and on the 
heating plant, and inside of the walls 
and other parts of the structure itself. 

By its location in the Small Home 
Research Center at Urbana-Champaign, 
the new house also will be available for 
other studies which do not interfere 
with the primary purpose of heating 
research. These may involve such things 
as landscaping, decorating, kitchen ar- 
rangement, or the like. 

The Research Center is one of the 
activities of the Small Homes Council 
of the University, which coordinates 
work and information for the improve- 
ment of small homes. Other research 
houses will be erected on adjoining lots 
of the center. 

The first heating plant to be studied 
with the new house will be a conven- 
tional forced-air system whose main 
trunk duct will, instead of diminishing 
in size with distance from the furnace 
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as in conventional construction, be the 
same size throughout its length. If this 
proves successful, such construction can 
mean appreciable savings in labor costs 
for every forced-air heating installation 
made in the future. 

Robert W. Roose, special research as- 
sistant at the University who will be in 
charge of the new house, has listed 
among objectives for research there: im- 
provement of heating plant operation 
and reduction of costs; study of air- 
transmitting duct layouts, heating plant 
layouts, and heat distribution under con- 
trolled heat input; study of a house 
with a full basement compared with 
one having only crawl space under the 
floor; study of summer home air condi- 
tioning; and study of new materials and 
ideas. 

As an example of the last, he said that 
the chimney of the house will be of a 
new type, made of molded asbestos in- 
stead of brick and mortar. He said also 
that another identical house without a 
basement, but with the floor resting di- 
rectly on the ground, may be built later. 

The basement of the house now being 
built will be arranged so that it can be 
separated from the rest of the house, 
and the heating plant put into the utility 
room for studies of homes having no 
basements but with space under the 
floor. 

The floor will be built with steel 
joists, so that floor panel heating can 
be tried. The walls will be built with 
panels instead of plaster, so ducts and 
equipment can be changed easily. 

The research project is under a con- 
tract similar to those between the Uni- 
versity and the association under which 
home heating has been studied for some 
28 years. The University provides the 
skilled direction, the association, the 
funds, and the results are published for 
the benefit of every one. 

This work was started under Dr. Ar- 
thur Cutts Willard, then with the me- 
chanical engineering department of the 
University, later dean of the College of 
Engineering, and since 1934 President 
of the University, a post from which he 
was retired July 1, 1946. The work he 
started has been carried on by other 
authorities on the University faculty, 
has revolutionized thinking about home 
heating and has revealed many funda- 
mental facts about home comfort in 
both winter and summer. 

The benefits can be found in almost 
every new heating installation and new 
home planned in the last decade or 
more. Fundamental facts have been 


learned in the house built in 1924 abo 
furnaces, furnace installation, heatir 
controls, insulation, storm windows, : 
summer cooling. | 

This house proved that such a stru 
ture can afford research opportuniti! 
which no laboratory can. It is affecte 
by wind and weather, important facto) 
in evaluating and testing complete heat 
ing systems and their controls. 


The 11-room 2%4-story colonial fran 
home built in 1924, though much larg; 
than the typical homes being built t 
day, was typical in its day, and it w 
made large also for a second purpes 
to study the heating of a large fon 
with a warm air furnace. 


To make the job extra-tough, six | 
the 11 rooms have three outside wal 
This house showed that a large ho 
can be heated with warm air; it showa 
the best way to do the job; and it hi} 
shown many other important thini 
about home heating and comfort. 


It has proved that the house and t) 
heating plant are inseparable. It shows 
conclusively that construction of a how 
has great effect on its heating and com 
fort. This is where insulation and sto 
sash comes in, and tests in the resear} 
house proved that these weather-prog 
ing aids can cut the heating demani 
in half. This affects both the fuel’ bi 
and the size of the heating plant need 
—10 to 20 per cent greater than 
laboratory tests. The difference w 
found to come from regain of heat fr 
the chimney, smoke pipe, and other pa: 
of the heating system. Today _ heati 
estimate calculations are based on ¢ 
rected values. 

“In fact,’ says Prof. Seichi Kons 
who is in charge of the house, “the ef 
ciency of a properly installed home he 
ing plant today is known to be bet? 
than that of the most modern industr 
plant. The homeowner gets more he 
value out of his fuel than the manag 
of the best-engineered power plant.” 


“Even more important than constrw 
tion of the furnace is its installation 
says Professor Konzo, speaking fr 
facts learned in the research home. T]) 
emphasis on competent installation ai 
proper setting of controls comes fre 
standards set by this research at 1 
University of Illinois. 

Today, heating engineers list the 
der of importance for winter home co¢ 
fort and heating economy as: 1—]| 
house, its construction, insulation, et?) 
2—Proper installation of the heatit. 
plant, including setting of controls; 3) 
The heating plant itself. | 


During summer seasons the resea# 
house at the University has not be} 
idle. It has been used to extend hos 
comfort studies to fundamental inforr} 
tion about summer cooling. Data | 
available far ahead of present demand} 


THE TECHNOGRA 


Process: ae nitriding engine blocks 


Requirements: .........accurate temperature control 
uniform heat distribution 


Resuli= tee no rejects 
low maintenance costs 
clean manufacturing plant 


Commercial Steel Treating Corporation demands accurate tem- 
perature control and uniform heat throughout the chamber of 


pro duct s pec i f ications fo r its heavy-duty nitriding furnace. GAS fulfills these require- 


Capacity and 


ments; five years of successful operation supply the proof. 


the GAS-fired furnace include: 


GAS, dependable fuel for industrial processing operations, 
e Temperature............975 degrees F. meets the most exacting control and heating requirements. 


—~— eA... 


Low maintenance costs and cleanliness characterize GAS- 


iation......+5 degrees F. 
e Allowable Variation g fired installations. 


B © Process Time..............---96 hours 
Vast new fields for physical and chemical research have. 


| ° Case Depth seeeeeeeseees 0,025 inches been opened by demands in the metal working industry 
| e Atmosphere Supply . adie eddies .Ammonia for more extensive use of controlled atmospheres for 
changing internal and surface characteristics of metals. 
: e Production Rate.....200 Tons per Month GAS has become firmly established as the ideal fuel 


for controlled atmosphere processing. 


Visit the A.G.A. Combined Exhibit of 
INDUSTRIAL GAS EQUIPMENT MORE AND MORE... 


17TH NATIONAL POWER SHOW 
Grand Central Palace * New York City * December 2-7 
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AMERICAN GAS ASSOCIATION INDUSTRIAL HEATING 


: 420 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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TECHNOCRACKS 


Ist dere a student of scientifik Roos- 
ian in dis campusch! Vill you explain to 
dese paysants dat “Ydur Aragrev”’ sim- 
ply meenst cement mixer? Yoo might 
ahdt dat “Esq.” meenst putti putti. De 
only reason dat an ‘‘Esgq.”’ issn’t fissible 
after mein name ist dot I haffen’t gott 
mein Ph.D. (Doktor of Philanthropy). 

Doo yoo knows how I gott mein 
nomenclatuur? I ust to be a Herr Pro- 
fess-or at Highdelberck — ya, Herr 
Smuttenschausen, or Smut for short. 
Vell, I was drafftedt—’er I volunteeredt 
to servf on der Roosian front. Den de 
day camdt ven I saw redt. Dey sendt 
me to Sibearia on a repair gang to vork 
on some railroadt. I tank it vas some 
sooperban branch of der Berlin to Bagh- 
dad Railvay. I operatedt der cement 
mixer — hence, Ydur Aragrev. 

At the present time (note: I speaka 
da good Englisch, too), I am an in- 
structor (j.g.) in Civil Engineering — 
cement mixing. Also, I’m a spare time 
advisor to Miss Irene Pierson at the 
Illini Union on matters like dances— 
mixers or something or ’nother. And, of 
course, I’m Director of the Institute of 
Pyrotechnical Humor. 

Now let’s talk shop. The Institute 
was brought about by the necessity for 
space filler in this illustrious magazine 
and by an urge from the Ed. (You 
know, an urge is the mother of all ne- 
cessities). In other words, the big job 
is to furnish comic relief—so—let’s dig 
into the community chest and get our- 
selves some relief. 

*. * % 

It is of necessity to remember that 
anything printed in this column does 
not necessarily reflect the opinions of 
this magazine; but, there is some cen- 
sorship. 

Of course you know about the toaster 
who won the father’s contest because 
he had so many grills. 


Why preach against the modern bath- 
ing suit when there isn’t enough left 
to talk about? 

Modern Bookworm: the termite who 
will only eat books like ‘Forever Am- 
ber.” 

Red: that which a certain bull claims 
to get mad at when he sees a certain 
bear. 
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A meddling old English woman ac- 
cused one of the village workmen of 
having reverted to drink because “with 
her own eyes” she had seen his wheel- 
barrow standing outside the tavern. 


The accused man made no verbal 
defense; but the same evening, he placed 
his wheelbarrow outside her door and 
left it there all night. ; 

Electron to another: “Sorry Ohm 
late, but I met some resistance.” 

Another to Electron: “Well why in 
Henry’s name didn’t you take the short 
circuit ?” 

If you don’t mind — there was the 
moron who thought air-conditioning 
was P.E.M. 60 for windbags. (Heck, 
I should talk; I take it). 

Then there was the penguin, who, 
when he saw his cousin in the zoo, said: 
‘Aha, a chain smoker.” (That was a 
paid ad by a certain cigarette company). 


TRACKS TASTE GOOD 


A Chinese cook was walking through 
the woods. He turned around to see a 
bear (guess what kind) following him, 
smelling his tracks. 


“Hmm,” said the cook. “You like 
my tracks? Velly good, I make some 
more.” 


After you set the index on the D 
scale against 2.154 on the C scale 
on your new log log vector duplex 
slide rule, Mr. Altbaum, what hap- 
pens then? 
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Life is just one fool thing after 
other. Love is just two fool things ai 
each other. 

* * O% 

Here is a request from U. S. R 
ber Company: i 
Mac: “My wife treats me like q 


ree “You re lucky, mine treats 
like a spare.’ 


Bia 


* * * 


Pam: “Where's your dad: bes 
Ham: “He's out in the pen fleeci 
an old sheep.” Bil 
Pam: ‘Heck, mine's in the pen # 


Hecsiny! an old goat.” 
* * * 


i 
y 


Humans are usually either masculi 
or feminine. Then there are those w 


are neuter. 
* * * 


And of course there was the mor} 
who asked Governor Warren for t 
Florida Keys. I think he’s the same a 
who mistook our old maid for a laund 
bag. 

* * * 

It used to be 54°-40’ or fight; E 

today it’s 16-18% or strike. 


* * * 


Then there was Art, who caught 
neighbor’s house eaves dropping on 
back porch. 


Teacher: “Willie, mention an arm 
ogy to ‘from a mole hill to a mountair 
Willie: “From a young girl to 
adolescent.” 
* * * 

Then there was the moron who tri 
eled 1,000 miles to see the bust : 
Venus. Now why didn’t he look in 
lobby of the Auditorium? 

Surveying Prof: “Did you bring 
fieldglass with you?” 

Dutt: “Never mind that, we ¢ 
drink just as well out of this flask.’ 

Well, peasants, I must run along n 
to mix the cement for the hole in| 
Broadwalk. I hope you’ve enoyed « 
first time together. Perhaps I can) 
more revealing next time. Until th 
chew on this one: he who reads th 
jokes and laughs twice is reading | 
tween the lines: 


Yours till the Broadwalk rund 


THE TECHNOGRAI 
| 
| 


